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3 FOREWORD 


The Chydoridae, the largest family of the order Cladocera, is clearly 
defined morphologically and ecologically. The species of this family are 
abundant in the littoral of freshwater bodies and are an important food ob- 
ject for many fishes. Some Chydoridae can be bred for food in fish breed- 
ing. The Chydoridae are also guide forms for the history of lakes, because 
their numerous remains are well preserved in sediments and can be determined 
to the species (Frey, 1958, 1959, 1960, 1961a, 1962a, 1962b; Korde, 1960). 

The regional character of the studies published in the past was a major 
obstacle when determining the Chydoridae. Brehm (1957:229) stated that 
the available keys only applied to restricted areas and obviously did not 
cover all known species and that as a result numerous doubtful new species 
had been described. 

Research of the Chydoridae began with mainly taxonomic studies (O.F. 
Miller, 1776,1785; Jurine, 1820; Baird, 1834, 1843, 1850; Lilljeborg, 1853, 
1887, 1900; Leydig, 1860; Sars, 1862a,etc.). These authors classified the 
Chydoridae mainly on the basis of external characters. The only exception 
is the work of Leydig (1860), which contains numerous data on internal 
morphology. 

Baird (1850) named this family Lynceidae, and this name was used until 
1900 (Lilljeborg, 1900). When the name Lynceus was given to a genus of 
Conchostraca, Stebbing (1902) suggested replacing Lynceidae by Chydoridae, 
which is the name used at present. 

O.F. Mtiller (1776) established the genus Lynceus. He not only placed 
in it the Chydoridae but also species now placed in other families. Leach 
(1816) distinguished two genera, Lynceus andChydorus. Baird (1843) 
divided the genus Lynceus into 8 subgenera: Macrothrix (now the 
family Macrothricidae), Hurycercus, Chydorus, Camptocercus, 
A@GwOPeSruUs, MIOMmA, PIStirOxnSs, anc PePracAimrna, Sams (Lz) 
PECOGMMZEGCl US wWeneicele (Cli COwwSs, IPletie Oss, ALOMme, Cama orOCe w= 
CUS, AMCllis tie Owes, ALOMe INles Islet jOOimlayia claws, Momo So tvs, 
In WieyCOrCUS, ALOMOO SiS, IPOPACAMiMa, CGieajorolelocieis, aac 
Acroperus. The review of Lilljeborg (1900) contains the above genera and 
also the genus Leydigia Kurz (1875) (Alona appears in Lilljeborg's 
review under the name of Lynceus). Dybowski and Grochowski (1894) 
established several genera, of which Kurzia and Oxyurella have been 
accepted. Sars (1901) established the genera Euryalona, Dadaya, and 
Leydigiopsis. Birge (1910: 1050) commented on the unsatisfactory 
diagnosis of the genera of the Chydorinae, and stated that this state of 
affairs will become increasingly serious as the number of species increases. 

Kurz (1875) established two subfamilies in the family Chydoridae: 
Chydorinae, which includes all genera except Eurycercus; Eurycercinae, 
which contains only the genus Eurycercus. 


Dybowski and Grochowski (1894) distinguished four groups of genera in 
the family Chydoridae: Eurycercinae Kurz, 1875 (Eurycercus); Acro- 
perinae (Camptocercus and Acroperus); Aloninae (Alonopsis, 
Kurzia, Leydigia, Coronatella Dybowski and Grochowski, 1894 
(sym Alona comonata Kurz), Osc ulcer lan Aulon ars rilane tora libysrale agunSe 
and Graptoleberis; Pleuroxinae (Landea Dybowski and Grochowski, 
1894, Lynceus (Disparalona rostrata Koch), Peracantha, 
Alonella, Pleuroxus (Pleuroxus hastat us sarspeten). andukvnhas 
pophilus (Pleuroxus personatus Schédler)); Chydorinae (Chydo- 
rus and Monospilus). Dybowski and Grochowski (1895) established the 
family Eurycercidae Dybowski and Grochowski, 1895, and the family Lyn- 
ceidae Baird with 6 groups of genera: Acroperinae Dybowski and Grochowski, 
1894 (Acroperus andCamptocercus); Lynceinae P.E. Mtiller (Alo- 
NOM sus, IXbiewiay ALOMe, Weyciete, CoroOimarelila, Oscytie¢ lla, 
Harporhynchus, and Graptoleberis); Lyncopleuroxinae Dybowski 
and Grochowski, 1895 (Landea andLynceus); Pleuroxinae Dybowski and 
Grochowski, 1894 (Alonelila, Pleuroxuis,, Peracant ha wands byacio- 
philus); Chydorinae Dybowski and Grochowski, 1894 (Chydorus); Mono- 
spilinae Dybowski and Grochowski, 1895 (Monospilus). On the basis of 
a new character, the head pores, Frey (1959) divided the genera of the 
Chydoridae into four sections: Hurycercus, Alona, Chydorus, and 
Monospilus. Frey (1967) established the four subfamilies which are 
accepted in the present work. Various authors (Bening, 1941; Herbst, 1962; 
Sramek-HuSek et al., 1962; Manuilova, 1964) changed the arrangement of 
the genera but gave no explanation for the changes. 


FIGURE 1. Localities of the material examined by the author 


We have revised the classification of the Chydoridae on the basis of fresh ma- 
terial( Figure 1), anexamination of the types anda study of the literature. Our 
material was collected from the Volga from Kalinin to the delta, from the Chere- 
povets and Kama reservoirs, and from water bodies inthe Moscow Region, Cri- 
mea, and Baikal. The scope of our work was greatly increased bothtaxonomically 


and geographically by further material placed at our disposal by the follow- 
ing colleagues: I.N. Andronnikova (Karelian Isthmus), V.N. Baturina 
(Orenburg), E.V. Borutskii (Amur Basin, Kunashir Island), G.L. Vasil'eva 
(Lake Baikal, Baikal area), L.M. Ermolaeva (Omsk Region), L.N. Zimba- 
levskaya (Ukraine), V.K. Iz''yurova (Komi ASSR), M.M. Kozhov (Baikal), 
I. I. Kurenkov (Kamchatka), S.M. Lyakhov (who sent several preparations 
of S.M. Shikleev), E.F. Manuilova (Lake Issyk-Kul' and vicinity), G.F. 
Mazepova (Baikal), A.V. Monakov (White Nile River), O.N. Nasukhov 
(Terek Delta), N.V. Pridatkina (ponds near Tashkent), G.M. Pyatakova 
(Lenkoran'— Astara), T.V. Sklyarova (drawings), E.F. Titarev (Altai 
Territory), L.M. Trofimova (Stavropol' Territory), B.M. Chirvinskaya 
(Perm Region), A. P. Falomeeva (Kazakhstan), N.S. Yalynskaya (who pro- 
vided some types of Dybowski and Grochowski), A.1I. Yankovskaya (Pamir, 
southwestern Kyzylkum), M.H. Barclay (New Zealand), M. StraSkraba 
(Prague, Czechoslovakia, records from Cuba), A.D.M. de Ferrato (Argen- 
tina), V.H. Jolly (Australia), C. Kosswig, Hamburg (material from Turkey), 
P. Leentvaar (Holland), J. Rzoska, London (western Sudan, White Nile), 
B.V. Timms (Australia), and many others. We are also indebted to the 
Zoological Museum of the Academy of Sciences of the USSR, the Zoological 
Museum of Moscow State University, the Zoological Museum of L'vov State 
University, and the British Museum (Nat. Hist.) for placing their material 
at our disposal. 

The drawings were made with a camera lucida. The numbers of the 
balsam preparations are indicated on the drawings. The preparations are 
deposited at the Zoological Museum of Moscow State University (MGU), 
the Zoological Institute of the Academy of Sciences of the USSR (ZIN), the 
Biological-Geographical Institute of Irkutsk State University (BGI), and 
the Philadelphia Academy of Natural Sciences, (C. E. Goulden). All pre- 
parations, including holotypes and paratypes, are total preparations in 
Canada balsam. 

We gratefully acknowledge the receipt of old, rare publications from 
J. Rzoska (London), D.G. Frey (Bloomington, U.S.A.), G. Fryer (Fresh- 
water Biological Association, Great Britain), J.P. Harding (London), 

H. Hoestlandt (Lyon, France), and the library of the Freshwater Biological 
Association, Great Britain. 

The present work was carried out mainly at the Zooplankton and Zoo- 
benthos Laboratory of the Institute of Inland Water Biology of the Academy 
of Sciences of the USSR(Director: Professor F. D. Mordukhai- Boltovskoi) 
from 1959 to 1966 and was completed at the Institute of Evolutional Mor- 
phology and Ecology of Animals of the USSR Academy of Sciences. We 
received valuable advice from Professor E.V. Borutskii of the MGU Zoo- 
logical Museum. We are also grateful to Professor A.A. Strelkov of the 
Zoological Institute of the USSR Academy of Sciences for his comments. 
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8, 12. Beis Schoedler, 41858 
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llb. P. truncatus brevirostris (Schoedler, 1862) . 


12. P. procurvus Birge, 1879 . 
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6. Genus Disparalona Fryer, 1968 


. D. rostrata (Koch, 1841) 


la. D. rostrata rostrata (Koch, “1841) 
lb. D. rostrata tuberculata Her ee 
D. acutirostris (Birge, 1879) : 
D. dadayi (Birge, 1910) 


litte 


Ch. 
Ch. 


7. Genus Chydorus Leach, 1816 


: ae sphaericus (O. F. Miller, 1785) 
a. 

. Ch. sphaericus patagonicus Ekman, 1910 

. Ch. sphaericus pectinatus Delachaux, 1919 

. Ch. sphaericus latus Sars, 1862 comb. n . 

. Ch. sphaericus plumatus Loffler, 1961 

. Ch. sphaericus mutilus Kreis, 1921 


Ch. sphaericus sphaericus (O. B Miller, " 4785). 


Ch. sphaericus nitidus Schoedler, 1862 . 


. Ch, sphaericus alexandrovi Poggenpol, 1874 . 


Ch. sphaericus caelatus Schoedler, 1862 . 


ovalis Kurz, 1875 .. 
herrmanni Brehm, 1933 


Ch. pigroides Lilljeborg, 1900 
Ch. piger Sars, 1862 . 
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Ch. piger piger Sars, | 1862 . aaa 
Ch. piger nodulosa ‘Lilljeborg, 1900 


nitidulus (Sars, 1901) . 
ventricosus Daday, 1898 
gibbus Sars, 1891 . 
barroisi (Richard, 1894) 


Ch. barroisi barroisi (Richard, 1894) 
Ch. barroisi laevis Sars, 1904 . . 


Ch. phintonicus Margaritora, 1969 
Ch. poppei Richard, 1897 


Ch. 
Ch. 


hy bridus Daday, 1905 
eurynotus Sars, 1904 


NBers (Glpe eurynotus eurynotus Sats, 1901 
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13b. Ch. eurynotus reticulatus (Daday, 1898) comb. n. 
13c. Ch. eurynotus caelatus N. N. Smirnov ssp. n. . 
13d. Ch. eurynotus brehmi Bs 


. Ch. kallipigos Brehm, 1934 
15. Ch. parvus Daday, 1898 


15a. Ch. parvus parvus Daday, / 1898. 
15b. Ch. parvus laticornis Brehm, 1953 


. Ch. dentifer Daday, 1905 .. 

. Ch. ciliatus Poggenpol, 1874 

. Ch. faviformis Birge, 1893. 

. Ch. bicornutus Doolittle, 1909 

. Ch. brevidentatus N. N. Smirnov sp. n. 
. Ch. breviceps (Stigelin, 1905) comb. n. . 
. Ch. carolinae Methuen, 1910 


Ch. godeti Delachaux, 1919 ‘ 
Incertae sedis : : 


Boos 


EES 
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A. 


8. Genus Dunhevedia King, 1853 


crassa King, 1853. 

la. D. crassa crassa King, 1853. 

lb. D. crassa dvihalliana Ponyi, 1955. 
lc. D. crassa cilio-caudata Comer 1801) 
ld. D. crassa eureticulata . nee 
odontoplax Sars, 1901 

serrata Daday, 1898 

podagra King, 1853 


en nudum 


9. Genus Dadaya Sars, 1901 


. macrops (Daday, 1898) 


10. Genus Pseudochydorus Fryer, 1968 


globosus (Baird, 1843) .. 
la. P. globosus globosus (Baird, 1843) _ : 4 
1b. P. globosus caelatus (Werestschagin, 1912) 


11. Genus Anchistropus Sars, 1862 


. emarginatus Sars, 1862 


minor Birge, 1893 


IV. Subfamily Aloninae Frey, 1966 
12. Genus Alona Baird, 1843 


. quadrangularis (O. F. Miller, mee) 
. capensis Riihe, 1924 : : 

. sarasinorum Stingelin, 1900 

. poppet Richard, 1897 

. harpularia Sars, 1916 

. rectangula Sars, 1862 


. 


6a. rectangula rectangula Sars, 1862. 
6b. A. rectangula coronata Kurz, 1875 


6c. A. rectangula richardi (Stingelin, 1895) 

6d. A. rectangula elegans Kurz, 1875 Bale 
6e. A. rectangula novae-zealandiae (Sars, 1904) 
6f- A. rectangula pulchra Hellich, 1874 

6g. A. rectangula serrata Daday, 1908 


setosocaudata G. L. qostlene. and N.N. i. Smirnov, 1969 ; 


8. A. macrocopa Sars, 1895 
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14. Genus Acroperus Baird, 1843 emend. N. N. Smirnov, 1966 


. harpae (Baird, 1834) 
. angustatus Sars, 1863 
. avirostris Henry, 1919 


neglectus Lilljebore, 1900 


. sinuatus Henry, 1919 has 
. alonoides Hudendorff, 1876 
. elongatus (Sars, 1862) 


7a. A. élongatus elongatus (; (Sars, 1862) : 
Tb. A. elongatus jamaliensis (Werestschagin, 4913) . ; 
titi (Harding, ee : Ppa Netra eee 
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15. Genus Kozhowia G.L. Vasiljeva and N.N. Smirnov, 1969 


. baicalensis G. L. Vasiljeva and N.N. Smirnov, 1969 
. primigenia G. L. Vasiljeva and N.N. Smirnov, 1969 
. gajewskajae G. L. Vasiljeva and N.N. Smirnov, 1969 
. brevidentata N. N. Smirnov sp. n. ; 


kozhowi G. L. Vasiljeva and N.N. Smirnov, | 1969 


16. Genus Camptocercus Baird, 1843 


. rectirostris Schoedler, 1862 . 


la. C. rectirostris rectirostris Schoedler, "4862 . 

lb. C. rectirostris biserratus_Schoedler, 1862 . 

lc. C. rectirostris Siklejevi Sramek- Hukek, 1962 

ld. C. rectirostris serratunguis ee -Sieh- chih, 1964 comb. n. 


. fennicus Stenroos, 1898 
. australis Sars, 1896 é 
. uncinatus N. N. Smirnov sp. n. 


lilljeborgi Schoedler, 1862 .. : 

Sa. C. lilljeborgi lilljeborgi Schoedler, “1862 . : Bt PRR RINE 
5b. C. lilljeborgi dadayi pole 10134 UNE RR 6 
jorundus Herricks) 18o2" = 2): : Bava RENE Ai |xcaMe : 
aloniceps Ekman, IQOO 4. 

oklahomensis Mackin, 1930 
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17. Genus eine Sars, 1862 
testudinaria (Fischer, 1851) 
la. G. testudinaria testudinaria (Fischer, 1851) 
lb. G. testudinaria occidentalis Sars, 1904 
lc. G. testudinaria slovenica Sramek-Huéek, 1962 
ld. G. testudinaria pannonica Daday, 1904 
le: G. testudinaria orientalis Bocas 1910 
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18. Genus Leydigia Kurz, 1875 


. leydigi (Schoedler, 1863) 


macrodonta Sars, 1916 j MiNeouate 
Mpls thy macrodonta macrodonta Sars, 1916 
2b. L. macrodonta louisi Jenkin, 1934 


. ciliata Gauthier, 1939 

. laevis Gurney, 1927. 

. acanthocercoides (Fischer, “4854) 

o iMBeiroDs Sais, WONG. 6s) bb 

. Propinqua Sars, QOS) YS 

. schubarti Brehmet Thomsen, 1936 
. trichura Fordyce, 1904 


australis Sars, 1885 

Oa, Le auszalts australis Sars, 1886. . 
10b. L. australis ceylonica Daday, 1898 
ipojucae Brehm, 1938 ... . : 
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419 
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423 
423 
424 
A427 
A28 


429 
430 
434 
434 
434 
436 
436 
436 
438 
438 
438 
438 
438 
442 
443 


4A3 
444 
446 
446 
449 
449 
449 


450 
454 
454 
454 
454 
458 
458 
460 
460 
462 
462 
462 
463 
463 
463 


42. L. fimbriata Pordyge: 
Incertae sedis 


1. B. affinis (Leydig, 1860) comb. n. . : 
la. B. affinis affinis (Leydig, 1860) comb. n . 
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19. Genus Biapertura N. N. Smirnov gen. n. 


i B. affinis ornata (Stingelin, 1895) comb. nes 
lc. B. affinis elegantula (Brehm, 1933) comb. n. 


lds Be affhunis barbata (Brehm, 1935) comb. n. 


le. B. affinis dentata (Werestschagin. 1911) comb. 3 i 


kendallensis (Henry, 1919) comb. n. 
. longinqua N. N. Smirnov sp. n. 
. intermedia (Sars, 1862) comb. n. 


4a. B. intermedia intermedia (Sars, 1862) comb. n. 
4b. B. intermedia minor (Stingelin, 1905) comb. n. 


. rigidicaudis N. N. Smirnov sp. n. 
. karua (King, 1853) comb. n. 
. pseudoverrucosa N. N. Smirnov sp. n. 


7a. B. pseudoverrucosa pseudoverrucosa N. N. Smirnov ssp. ne 


7b. B. pseudoverrucosa verrucosa (Sars, 1901) . 


20. Genus Tretocephala Frey, 1965 


. ambigua (Lilljeborg, 1900) 
> Goleune (Sas, USQ5)" 5 4 . 


21. Genus Rhynchotalona Norman, 1903 


Rh. falcata Ce 1862) 
oan sedis ‘ oS 


22. Genus Oxryurella Dybowski et Grochowski, 1894 


tenuicaudis (Sars, 1862) . 
939 


ciliata Bergamin, 1 
. longicaudis (Birge, 19 


10) 


wallaciana (Henry, 1919) 


singalensis ENG 1898) 
ina nuda i : 


23. Genus Euryalona Sars, 1904 


. orientalis (Daday, 1898) 
ascrculatan Dadaynid 905) sass ee 
brasiliensis Brehm et Thomsen, 1936 


24. Genus Indialona Petkovski, 1966 


. ganapati Petkovski, fe 
annandalei (Daday, 1908) comb. n. 

globulosa (Daday, 1898) comb. n. 

3a. I. globulosa globulosa (Daday, 1898). 
3b. J. globulosa insulcata (Stingelin, ie 
macronyx (Daday, 1898) comb. n. . : 


1966 


25. Genus Monospilus Sars, 1862 


Mie dispar isatse oon 
Nomen nudum Baa 


26. Genus Leydigiopsis Sars, 


curvirostris Sars, 19 
brevirostris Brehm, 

megalops Sars, 1901 
ornata Daday, 1905 


O1 
1958 
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MORPHOLOGY 


EXTERNAL MORPHOLOGY 


The length of the body is usually greater than the height and may be about 
double (Figures 183, 291, and512). Chydoridae vary in length from 0.2 to 
6mm. The longitudinal axis of the body is held parallel to the substrate, on 
which the animals usually crawl. The integument is chitinous and varies in 
thickness according to the area of the body. The valves, head shield, post- 
abdomen, and legs II have arelatively thick integument; the other legs and the 
body are covered with a thin elastic membrane. The molting animal sheds 
the head shield, the valves, the integument of the postabdomen, abdomen, 
and mouth parts, and also the thin integument of all legs, including the small- 
est details. 
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FIGURE 2. Morphology of Chydoridae. Example: Pleuroxus trigonellus (Rybinsk Reservoir, 
7 December 1962, length 0.68 mm): 


1—rostrum; 2—antennule (antenna I); 3—antenna (antenna II); 4—labral plate; 5— mandible; 6—leg I; 

7—leg II; 8—leg III; 9— ventral margin of valve; 10—leg IV; 11—setae on ventral margin of valve; 12—leg V; 
138—claw; 14— anal denticle; 15— postabdomen (cauda, abreptor); 16—preanal corner; 17—natatorial setae; 
18—posteroventral comer of valve, with denticles; 19—ocellus (pigment spot); 20—eye; 21—head shield; 
22—head pores; 23— thorax; 24— abdomen; 25—brood pouch; 26—dorsal margin; 27— posterodorsal corner of 
valve. 


13 The body of the Chydoridae consists of a head which bears one pair of 
antennules (first pair of appendages, or first pair of antennae) and one pair 
of antennae, the thorax with 5 or 6 pairs of legs, anda postabdomen (Figure 
2). The standard measurements are indicated in Figures 3 and 4. The 
head is covered by the head shield, which adjoins the bivalve carapace. The 
head shield is closely adjacent to the head. Below the posterior part of the 
head shield are inserted the muscles of the antennae and mandibles; the heart 
is also situated here. A suture divides the head shield from the valves. The 
suture is not always visible, and the above parts become separated only 
during the molt. The head shield may be rounded or produced into a pointed 
rostrum anteroventrally (Figures 5 and 6). The rostrum may be short or 
long, directed posteroventrally or sometimes curved anteriorly and dorsally 
into a hook (Figure 6). The posterior margin of the head shield may be 
rounded or angular. The lateral keel of the head, which begins as a margin 
of the head shield above the base of the antennae, is named the fornix. 

The fornix may or may not reach to the apex of the rostrum. The cephalic 
and dorsal keels of some species of the genera Acroperus andCampto- 
cercus are well developed in the form of a transparent plate. The post- 
erior part of the head shield bears pores, the form and arrangement of 
which have become an important character for the establishment of sub- 
families (Frey, 1959, 1962a). 

The valve has a dorsal, a ventral, an anterior, and a posterior margin. 
The posterior margin converges with the dorsal margin and forms the 
posterodorsal corner; it forms the posteroventral corner with the ventral 
margin (Figure 7). These two corners may be pointed or rounded. Den- 
ticles may be present where the posterior and ventral margins meet. The 
number and, to some extent, the form of the denticles vary markedly; how- 
eviem the torm othe denticles issa Specivic characters sulle ven tiaallimalae cial 
of the valve passes smoothly into the anterior margin. The anterior margin 
may be denticulate. The ventral and anterior margins bear setae. The setae 
begin from the inner side of the valve in the posterior half of the ventral 
margin in some Chydorinae and Aloninae. The inner side of the posterior 
margin may bear a row of small premarginal hairs. 

The valve may have no distinct structure, but it is sometimes marked 
with anastomosing lines or with a reticulate pattern or pits (Figure 8). 

The intervals between the lines vary, and there may be fine striation 
between the lines which may be polygonal. The dorsal surface is ciliated 
inChydorus ciliatus. The valves bear lateral processes in Pleu- 
roxus pamirensisandChydorus bicornutus (Figure 104), Some 
SDQCISS! Or WdSyelSiee, IPS Me OKs, Claycdorus, Alomella, Aloma, 
and Biapertura include forms with a smooth and a tuberculate pitted 
Shell. 

The head bears the antennules and the antennae. The antennules are 
paired appendages of the anterior side of the head (Figures 9 and 10). 

The form of the antennules and their length in relation to the apex of the 
rostrum vary in the different species. The antennules bear esthetascs 
(sensory papillae) and sensory setae. The antennules of the males differ 
distinctly from those of the females. The lateral seta may be situated 


directly on the antennule or on a tubercle on its surface (e.g., Dunhe- 
vedia). 

The antennae are paired appendages of the posterior side of the head. 
They consist of a 2-segmented base and two 3-segmented rami. The base 
is partly covered by the fornices. The basal segments are short. The 
segments of the rami are short or long cylinders. The ratio of their width 
to their length varies from 1 to 4 in the different species. The basal seg- 
ments are slightly larger than the terminal segments. The first segment 
of the endopodite in Rhynchotalona falcata is very wide (Figure 10). 
The segments of HEurycercus bear rows of spinules. Similar but less 
developed rows of spinules are present on the antennal segments of some 
species of Pleuroxus. The segments have a smooth surface in the other 
genera, The first segment bears two setae which consist of two parts 
situated below the fornix. These sensory setae were described for Alona 
protzi (Gurney, 1921) and Eurycercus lamellatus (Fryer, 1963b). 
We found them in many species (Figure 208, and others). The second 
segment may bear a spine. The segments of the rami may bear setae and 
spines. The distal segment of both rami always bears 3 setae. The basal 
(first) segment of the rami often lacks setae. There is usually only one 
spine on a segment, although they are numerous in Leydigia. The 
arrangement of setae on the antennal segments can be expressed by a for- 
mula. The numerator of this formula indicates the number of setae on the 
segments of the endopodite and the denominator the number of setae on the 
exopodite. The exopodite or lower ramus is situated below when the antenna 
is directed posteriorly; it becomes outer or anterior when the antenna is 
directed ventrally. The count of the setae on the segments begins from the 
first (basal) segment and proceeds to the second and third segments from 
the left to the right. A formula of the spines on the antennae can be obtained 
in a Similar manner. 

The mouth parts include mandibles (Figure 11), maxillules, paragnaths, 
labrum, and labium. The mandible comprises a masticatory plate (gnatho- 
base) the form of which differs on the left and right side. The right mandible 
of Eurycercus lamellatus has a cup-shaped gnathobase, and the left 
mandible bears denticles directed anteriorly. The articulation of the man- 

18 dibles with the head shield (Figure 12) may be of two types (Frey, 1967a). 
In Eurycercus and in the Aloninae the pointed base of the mandible articu- 
lates with the integument at the border between the head shield and the valve, 
which are thickened at this point. Saycia has a similar articulation of the 
mandibles. Another type of articulation is present in the Chydorinae; the 
pointed base of the mandible is situated here on the inner side of the head 
shield some distance from the margin, and the mandible articulates with a 
thin fold of the integument. In contrast to the preceding type, the head shield 
and valves are not thickened at the margin. 

The maxillules and paragnaths are situated behind the mandibles. The 
paragnaths are plates situated lateral to the setae of the maxillules. The 
labrum (epistome) is situated before the mouth and the gnathobase of the 
mandibles. The anterior part of the labrum is ciliated at the entrance to 
the esophagus. The labrum usually bears a more or less developed plate- 
shaped process. This process may be rounded or angular, sometimes with 
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FIGURE 5. Head shields: 


A-Alona quadrangularis; B-Rhynchotalona falcata; C-Oxyurella 
tenuicaudis (after Frey, 1960); D-Graptoleberis testudinaria; E-Dun- 
hevedia crassa; F—Pleuroxus striatus, shield of exuvia of stage VII; 
G-—Monospilus dispar; H-Eurycercus lamellatus (A,B, D,E, G,H — 
after Frey, 1962a). Apex of rostrum directed downward. 


EL 


FIGURE 6. Rostrum, lateral view: 


A-Acroperus elongatus; B—-Pleuroxus trigonellus; CP. striatus; 
D-Rhynchotalona falcata; E-Pleuroxus uncinatus. 
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FIGURE 7. Posterior margin of valves: 


A—Alona costata;B-Camptocercus rectirostris; C—Pleuroxus 
striatus; D-Dunhevedia crassa (after Bening, 1941); E-Pleuroxus 
aduncus; F—P. uncinatus; G-P.uncinatus (after Lilljeborg, 1900); 
H-P. procurvus (from Brooks, 1953); I-P.truncatus. The posteroventral 
comer is absent in A and B, present in C, without denticles in A, with ter- 
minal denticles in B, E, F, and G, with subterminal denticles in C and D. 
The posterodorsal corner is absent in A, present in B — I. 


FIGURE 8. Pattern on valve of females: 


A-Acroperus harpae; B—Pleuroxus striatus; C-Acroperus 
elongatus; D-Alonella excisa; E-Pseudochydorus globosus; 
F—Graptoleberis testudinaria; G-Alona guttata (after Lillje- 
borg, 1900). A, C — parallel lines; B — anastomosing lines; D, E, F = cells; 
G—pits. 
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FIGURE 9. Antennules: 


A-Leydigia leydigi, female; B—Eurycercus lamellatus, female; C-Camptocercus 
lilljeborgi, male; D-Eurycercus lamellatus, male. 1 — 3-segmented sensory seta; 

2 — one-segmented sensory seta; 3 — distal sensory papillae; 4 — lateral sensory papillae; 5 — ganglionic 
masses; 6 — nerve. 


FIGURE 10. Antenna of female: 


A—Acroperus elongatus; B-A.harpae; C-Rhynchotalona falcata. 1 — endopodite; 2 — exopodite. 
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a prolonged and pointed ventral margin (Figure 13). The anterior margin 
of the plate of the labrum (anterior functionally) may be smooth, undulate 
or denticulate. The plate-shaped process is almost absent in Pseudo- 

chydorus globosus. The labium has no appendages. 


FIGURE 11. Alona guttata guttata, FIGURE 12. Articulation of mandibles with 
female, mandibles, dorsal: the integument: 

1—mandibular muscles; 2—transverse A—Eurycercus lamellatus (after Frey, 
muscles of mandible (Lake Seito, 1967a); B—Biapertura affinis (after 
Arkhangelsk Region). Frey, 1967a); C—Chydorus sphaericus 


(Lake Kadil'noe, Baikal coast, east of Bol’shie 
Koty, 21 August 1964, preparation 1599). 


The leg-bearing part of the body is the thorax. The term abdomen refers 
to that part of the body behind the legs to the bent part. The abdomen is 
usually short, but it is very long in Camptocercus. The integument of 
the abdomen is thin and elastic; it forms folds ventrally when the postabdomen 
is curved. Insome specialized Aloninae (Acroperus, Camptocercus, 
and Monospilus), the abdominal wall bears on each side a chitinized 
thickening or apodeme whose distal end bears a thick fulcrum (Figures 
14—24). An area of soft cuticle extends between the fulcrum and the hard 
postabdomen, The skeletal formations in the integument of the posterior 
part of the abdomen are hardly developed or absent in Alona, Grapto- 
Veber ils, “leydioias Baapienitungasen nidskalkon aa Ob<ayaubaicy alae 
Rhynchotalona, and in all Chydorinae. There are several segments 
in the posterior half of the abdomen. The posterior segments are slightly 
invaginated into the anterior segments and form characteristic folds at 
the border between the segments in lateral view. The folds usually bear 
setae. These rows of setae are clearly visible in dorsal view (Figure 18); 
in lateral view, each row appears as a Single seta. The form of the folds 
depends on the position of the postabdomen (Figures 16—18). The dorsal 


side of the abdomen of the mature female of Hurycercus lamellatus 
bears a process which closes the brood pouch (Figure 82). 
The posterior part of the body (postabdomen) is curved anteroventrally 
so that the morphologically dorsal side becomes ventral. The postabdomen 
19 is distinctly flattened laterally into a plate and is usually strongly chitinized. 
Its morphological dorsal side bears a proximal tubercle with two setae; these 
are called natatorial setae. The postabdomen has a ventral, a dorsal, and 
a posterior margin (Figure 26). The dorsal margin may be divided into a 
preanal margin (from the base of the natatorial setae to the anus), an anal 
margin (around the anus), and a postanal margin. The postabdomen varies 
greatly in structure (Figures 25—28). It ends in two claws (furca) which 
may bear 1—2 basal spines (Figure 29). ThefemaleofOxyurella singa- 
lensis has more than two basal spines. The furca is movable at the base. 
When the postabdomen returns to its normal position between the legs, the 
furca may adhere to the setae of the valves and legs, and it may then be 
extended again (as we observedinlivePleuroxus aduncus, Alonella 
excisa, etc.). The postabdomen contains the posterior part of the intestine 
and the anus. The anus of Eurycercus is situated distally, while in all 
other Chydoridae it is situated dorsally in the proximal part of the post- 
abdomen. The dorsal margin of the postabdomen bears a double row of 
denticles (postanal denticles) distal to the anus. Most species have no 
denticles proximal to the anus, but there is a long row of numerous pre- 
anal denticles in EFurycercus. The number of postanal denticles on one 
side varies from a few to 65 inCamptocercus. Both sides of the post- 
abdomen may bear lateral setae or spinules, usually in tufts. The number 
and size of the anal denticles is usually smaller in the male than in the 
female. The adult males of many Chydoridae have no anal denticles. 


G H I J 


FIGURE 13. Plate of labrum: 


A—rounded (Oxyurella tenuicaudis); B—triangular with rounded apex (Acro- 
perus elongatus); C—triangular with pointed apex (Chydorus sphaericus 
pectinatus); D—triangular with apical setae (Camptocercus lilljeborgi); 
E—labrum with little developed plate (Pseudochydorus globosus elobosus, 
Cherepovets Reservoir, 9 October 1963); F—rounded, ciliated (Leydigia leydigi); 
G—with undulate margin (Alona inkiti, after Shikleev, 1929); H—with one 
denticle (Chydorus brevidentatus, White Nile, 19 April 1964); I—with a few 
denticles (Chydorus barroisi; Prospect Reservoir, Sydney, New South Wales, 
Australia, 2 May 1963); J—serrated (Dunhevedia serrata, after Harding, 1957b). 


19 


“suotutoeds ay10 Jo uawiopqeisod 
ay jo utsiew peueoid_q-_g ‘apts yay ‘MoTA TeIoues — V 


: 0p oWlepode jo ySueT “(eggT Jequicidas gT ‘IIOAIOSOY 
sJaAodsioyD) soprouoje sniadoioy jo a[eul jo uawiopaqe 
-1sod Jo uonepnotse pue slueulate [e12704S “eT AUNOIA 


/ 


/ 


"JuaUses [eUTUIOpge oeUTI[NUAd Jo aqTIaTIs—9g 

‘UsUOpqeisod jo apts [euvaid Jo a311979s —¢ ‘uawopqeisod jo red 
[ew txold Jo o11IaTOs Ie|MUUe — F ‘aIIIJOTOS o1eIpauJoquI—¢g suINIOTNy 
—Z ‘oulepode —{ ‘saposnu jenueA—ur, ‘sazosnur [es1op—wig 


ingp eurepode Jo y1sUe7 *(g96T Jequieidas gJ ‘I9ATY eYZAOYJo yNoUI 
“ITOAIasay siaAodariayD) saprouojte sniado1ody jo azeuray jo 
uawopqeisod jo uolie[NoTe puke sIUdWIITO [P1I9TANS “PE ANNOLI 


‘1p, etmepode jo m3ueT -(z96T AINE eg ‘MOATEsay YoTSN) 
(uotitsod ajeTpewtioqut) snjyeSuojze snio doioy 
jo a[eule} yo uawropqersod jo uonepnoty “LT aUNOIA 


(21) 


“11g ), autapode jo yBusT *(T96T OUNL ET ‘OAIOsOY ysutqAy) 
(uontsod poamo e UT punoj) snjeSuope sniodoioy 
jo apetes JO uewopqeisod jo uopepnouy “91 UNO 


WA 


21 


(22, 23) 


‘UMOYS SOTOSNUI TENUSA pue [esIoq ‘auepode oy MoT 

-9q ST UINIO[N} oyL “gp oulepode jo Bue] -(Z96T 
isn3ny OT‘IOATY P,1]) 319 qal{{IT sno1d901d mw e9 
JO eTeuray Jo uewopqeisod Jo uonepnoy “9% TUNOIA 


( 


*1.9G aulepode jo m8u07 
“(96 uonviedoid ‘eget isn3ny gt ‘eyzoqAiweT 

IedU JOATY eIOYIEd) SNOTUUSJ snd1a901d UID jo 
Q[eUlaj JO uswIOpqeisod jo uoNe[NoMIY “6T JUNO 


(2961 Arne ez 
‘ITOAIOSaY YOISN) sniesuojea sniadoioy jo aewoy 


JO uawopqeisod papuaixe jo uoTIe[NOIMY “gt JUNO 


22 


‘top aulepode jo m3ue7 


(S96L AInf ¢g ‘iloAresoy yorsn) 1edstp snjtidsouow 


(23, 24) 


JO O[eulo} Jo udwIOpqeisod jo uorje[NoIy “EZ JUNO 


“(LG u0T] 
-eiedaid ‘496, Joquiaidas 9 ‘a0ysUuTADT-SIOUSTOY ‘ITOA 


-19S89y sjoaodaiayD) oTeul — g ‘(z9qg uoTIeiedoid ‘196 T 
raquisidas eT ‘yorog ‘itoAIosay YsutqAy) o[PUlej — V 


isT11sOIT1901 snois901d We Dd jo uowopqe jo ed 
yorsojsod jo sajosnut pue siuowoeze Sumsoddng -zz qUNOTA 


‘die europode jo iBu0T *(E96T 
loquisidas gf ‘I10AIasoy siaAodoreyD) 
ISIOQGAL{{IT snoi1s9901d Wed jo oTeUI jo 
uswopqeisod jo uonenomiy “TZ JUNO 


23 


The articulation of the postabdomen of Eurycercus is not chitinized 
and the postabdomen rotates around its middle, where it is attached by 
ligaments on both sides. In other Chydoridae, the postabdomen is connected 
to the abdomen by a chitinized articulation which consists of more or less 
chitinized structures of the lateral walls. 

The body bears 5 or 6 pairs of legs. There are marked differences in 
form and function, but there is a general pattern in the structure of the legs. 
Each leg consists of a base (stipes) which bears an endite (ramus interior) 
and an exopodite (ramus exterior). The gnathobase, or coxal process (pro- 
cessus maxillaris), lies between the stipes and the endite. The endite bears 
an epipodite (gill) which is situated posterior and lateral to the exopodite. 

On legs IV and V there is a ciliated lobe, the preepipodite, above the epi- 
podite. Little was known about the legs of the Chydoridae. Sars (1900:13) 
wrote that the legs are one of the most difficult parts ofthe anatomy of Clado- 
cera to examine, and that they have therefore remained largely unknown 
and do not even appear in illustrations. Earlier workers published data on 
the morphology of the legs of 17 species of the Chydoridae; most of the 
descriptions were made by Sars (1886, 1901, 1904a) and Lilljeborg (1900). 
Fryer (1963b) gave a detailed description 
of the morphology, arrangement, and func- 
tonor the less of the femivallev one Wi uigen acre mars 
eus Tame llVatus, thereistammdardc<ed 
difference in the general pattern of the artic- 
ulation of the various pairs of legs. 
Leg I( Figure 30) is curved at the base ata 
Ne. ; right angle. The anterior surface of the stem 
of leg lof most species is covered with setules 
directed distally and arranged intransverse 
rows or uniformly distributed. The exopodite 
bears one long seta and sometimes also anoth- 
er very short one. The endite is divided into 
an inner and an outer ramus, eachof which con- 
sists of ananterior and aposterior part. Leg I 
varies markedly in the different genera. The 
outer ramus of the endite of the females usually 
bears 3 hook-shaped setae. The parts ofthe 
inner ramus bear feathered setae. Other setae 
are situated on the posterior side, behind the 
setae of the posterior part of the inner ramus 
of the endite. The setae of leg lare shown in 
Figures 36 and38. The subfamilies differ in 
FIGURE 24. Articulation of postabdomen the form of the legs and ofthe setae. For exam- 
of male of Monospilus dispar (Rybinskk ple, the anterior part of the inner ramus of the 
Reservoir, Borok, 30 September 1963). enditeofleglofEurycercus lamella- 
Length of apodeme guts tus and Leydigia leydigi may be of 
equal size but the other parts of this leg 
are (relatively) twice as large in Leydigia leydigi. 

Leg II (Figure 31) has a wide stem with long, two-segmented spines on 
the posterior margin. The coxal process is large, directed inward, and 
bears long setae. The exopodite is situated on the ventral side of the stem; 
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33 


it is directed dorsolaterally and occupies the space between legs I] and III. 
The morphology of this leg is more or less uniform in all Chydoridae. 

Leg III (Figures 32 and 39) has a small endite, a well developed gnatho- 
base, and a large exopodite. All these parts bear setae. Some setae of 
the exopodite are very large. 

Leg IV (Figure 33) has a small endite, a small gnathobase, and a large 
exopodite. These parts bear setae. All the setae of the exopodite are 
very large. A preepipodite in the form of a ciliated lobe is situated above 
the epipodite. 

Leg V (Figure 34) consists mainly of a very large exopodite. The 
endite and gnathobase are little developed. A preepipodite is present above 
the epipodite. The exopodite bears large setae. 

Table 29 gives data on the number of setae on the exopodites of legs 
I1I—V. Comparison with primitive Cladocera (Sididae), in which the legs 
are of uniform structure, shows a general trend toward a reduction in the 
size of the exopodite of legs I—I] accompanied by an enlargement and spe- 
cialization of the endite; at the same time, there is an enlargement of the 
exopodite of legs IV—V. 

Leg VI, if present, forms a small lobe (Figure 35). This lobe bears 
an epipodite in Hurycercus. 

Some species of Chydoridae show differences in the form and proportions 
of the legs and their parts. From a functional point of view, there are 
differences in the proportions of the functional elements. For example, the 
anterior lobe of the inner ramus of the endite of Ley digia is much smaller 
than in Eurycercus (Figures 36 and 38). 

The legs of the Chydoridae have a complicated chaetotaxy. The descrip- 
tion and homologization of the setae of the different species require that 
each of them be given a designation. The proposed designations of the leg 
setae are given in Figures 31—48. Arabic numerals are proposed for the 
numerous setae on the exopodites of legs III-V. The setae of the exopo- 
dite of leg III are numbered 1,2, beginning from the anterior seta, and then 
from the last seta beginning with the number 8 (Figure 32). The setae of 
the exopodite of leg IV are given the numbers 1 and 2, beginning from the 
anterior two setae, then from the last seta (nearest to the epipodite) be- 
ginning from 9 and continuing in reverse order (as it is assumed that the 
reduction of the number of setae takes place at the expense of the smallest 
setae, which are the intermediate ones after setae 1 and 2; Figure 33). 
The setae of the exopodite of leg V in the Eurycercinae and Sayciinae are 
designated as follows: the anterior setae are given the Arabic numerals 
1 and 2, then from the last seta beginning from 8 and continuing in reverse 
order. The anterior seta of the Chydorinae and Aloninae is numbered 3, 
since there are two long, ciliated processes before this seta in some Chy- 
dorinae which may be considered as the reduced setae 1 and 2 (Figures 
34 and 48). 

The setae of the endites are numbered from 8 backward, beginning from 
the largest ones (those most distant from the gnathobase, as proposed by 
Fryer, 1963b). The soft setae of the endites (the row parallel to the row of 
hard setae) are designated by the letters a —h. The setae of the filtering 
fan of the gnathobase are designated by numbers, as are the apical setae 
of the gnathobase (see Figure 40). The setae of leg I which cannot be 
homologized with setae of the other legs are numbered as shown in Figures 
36 and 38. 
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FIGURE 31. Leg II: 


A-Saycia cooki, left leg, outer view; B- Camptocercus recti- 
rostris, right leg, outer view (Rybinsk Reservoir, Borok, 13 September 1961). 
The Arabic numerals indicate the setae of the endite. Other designations 

as in Figure 30. 
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FIGURE 32. Leg III: 


A-Saycia cooki, left leg, outer view; B- Indialona globulosa, right 
leg, outer view (upper reaches of the Nile). The Arabic numerals refer to the 
setae of the exopodite. Other designations as in Figure 30. 
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FIGURE 38. Leg IV: 


A-Saycia cooki, left leg, outer view; B- Biapertura affi- 
nis, right leg, outer view (Shumorovka River, 2 August 1962). 
Other designations as in Figures 30 and 32. 


VI 


FIGURE 34. Leg V: 


A-Saycia cooki, left leg, outer view; B- Biapertura 
affinis, right leg, outer view (Shumorovka River, 2 August 1962). 
Other designations as in Figures 30 and 32. 


FIGURE 35. Leg VI: 


A-Eurycercus lamellatus, left leg, inner view; 
B- Acroperus elongatus, left leg, outer view. 
III — epipodite. 


30 


FIGURE 36. Setae of leg I (left leg, outer view) of female of Eurycercus lamellatus (Rybinsk 
Reservoir, Borok, 9 November 1961): 


A - exopodite: 1 - long seta, 2 - short seta; B — outer ramus of endite: 1 — inner hook-shaped seta, 
2 — outer hook-shaped seta, 3 — outer brushlike seta; C — anterior lobe of inner ramus of endite: 

1 - anterior inner (sensory) seta, 2,3,4 — outer feathered setae; D — posterior lobe of inner ramus 

of endite: 5 - inner seta, 6,7,8 — outer setae, 9 — inner seta of posterior margin of endite, 10,11, 
12 — outer setae of posterior margin of endite; E-H — setae of leg I (tight leg, inner view) of 
female of Disparalona rostrata rostrata (Pechora River, 4 August 1963). 
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FIGURE 38. Setae of leg I of female of Leydigia 
leydigi (Ladka River, 14 August 1962): 


A — exopodite (left leg, anterior view); B — outer 
ramus of endite (left leg, outer view): 1 — inner hook- 
shaped seta, 2,3 - outer setae; C — anterior lobe of 
inner ramus of endite (right leg, inner view): 1 — 
anterior inner (sensory) seta, 2,3,4—outer setae; D— 
posterior lobe of inner ramus of endite (left leg, inner 
view): 5 — inner seta, 6,7 — outer setae, 10,11 - 
setae on posterior margin of endite. 


There are 8 hard setae on the endite of leg II] of Eurycercus and 
Saycia; however, in some of the Chydorinae examined and in Campto— 
Cereus me ctinostents) (Pigures( 39, .4l— 44) there are 7/jsuch setae: 

The row of hard setae on the endite of the Chydorinae consists of two 
groups which are partly opposite to each other. Such a division of the row 
of hard setae on the endite of leg III is present to some extent in Saycia 
ecooki and@amptocercus rectirostris. Whe distal group, directed 
toward the space between the valves and the substrate, consists of setae 6, 
7, and 8; setae 7 and 8 are long, hook-shaped and strongly chitinized in all 
species while seta 6 is softer and smaller. The specialization of setae 7 
and 8 as shown in Figure 44 is of particular interest. Seta 6 is very small 
im LLAMeOsewSs RevMeCALUR, 125 FGltinewEe, Fidel Clayclomme SwlleleS 11> 
cus. The fan of feathered setae which accompany the hard setae of the 
endite consists of 8 setae in Eurycercus, 6 setae in Pleuroxus, 4 in 
Cam proce mcu se mec timos tis) ands inithe specialized speeies 
PSCUCOCMvCoOranS LUOlOsiwss 
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FIGURE 39. Eurycercus glacialis, female (Holland, 24 August 1965): 


A — leg Il; B - leg III (different scale). 1-8—setae ofendite. 4—h—setae on outer 
side of endite. 1-10 - setae of gnathobase. gn — setae on apex of gnathobase. 


FIGURE 40. Gnathobase of left leg II] of Eurycercus lamellatus, female 
(inner view, Rybinsk Reservoir, Borok, 9 November 1961): 


A — general view of gnathobase; B — apical setae of gnathobase; s — sensilla. 
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FIGURE 41. Endite and gnathobase of leg III of female: 


A-Eurycercus lamellatus (Rybinsk Reservoir, Borok, 9 November 1961); 
B—Saycia cooki (Geffard West. Victoria, Australia, 22 August 1961). 
Other designations as in Figure 39 (different scale). 


FIGURE 42. Endite and gnathobase of leg III of female: 


A- Pleuroxus truncatus (right leg, Rybinsk Reservoir, Borok, 18 September 


1962); B—P. aduncus (left leg, Il'd River, 10 August 1962). Other 
designations as in Figure 39. 
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FIGURE 43. Endite and gnathobase of leg III: 


A—Chydorus sphaericus (left leg,Rybinsk Reservoir, 13 June 1961); B — 
Pseudochydorus globosus (right leg, Cherepovets Reservoir, 20 October 
1963). Other designations as in Figure 39. 


It is difficult to homologize the setae of leg I with those of the other 
legs. Fryer (1963b: 353) suggested, but did not prove, that leg I of the 
Ghydoridae zepresents the maxillian SBater study onthe orherr Verispmasce. 
II and III, II] and IV, IV and V, showed the homology of their setae. 
biome 39 shows legs i, andlor ruse ic el Culs) co Varcnealinc i thiemmgelseradtcs 
blance of the endites and gnathobases is obvious, and homologous setae can 
be determined. The gnathobase of the closely related species E. lamella- 
tus (Figure 40) bears a fan of 9 filtering setae, compared with 10 inE.gla- 
cialis. It is interesting that the number of these setae on leg III of 
VE ELE COO Ws, WAS the Oxwis, IDUadlISwvweCie, eiacl ClaycoOirus 
Siphiaenrt Cusatds ie. whe: inves ewido dorms solo o sus and 
Camptocercus rectirostris itis 7 (Figures 41—44). 

The exopodite of leg IV predominates markedly in size, but the endite 
and gnathobase resemble those of leg II and especially of leg II]. The filter- 
ing fan on the gnathobase consists of 11 setae inEurycercus glacialis, 
e) Moldy dela Siew. Ns) WN Sey Ge, CO@l<t, Evacl Omby } Wa IPS UlicO©xUs 
Trumcatus, iisie udioc hy do rus) 7 Vobio sims, ands iucanehvae dhircmmcicneners 
ta. Seta 1 on the apex of the gnathobase is large; it is parallel to the hard 
setae of the endite in Hurycercus, but in Saycia cooki, Dunhewednc 
Sierrata, Pleurnroxus trunicatws), and P'sieudo@hnyedion, Wu secarolororsnun 
it is turned back at the base (not at the point where it is divided and where it 
is bent in leg III) and is directed toward the apex of the hard seta 8 of the 
endite. The endite of leg IV only has 4 hard setae, and only 3 in P. glo- 
bosus (in which the penultimate seta is very small). As on leg Ill, the row 
of hard setae on the endite of leg IV ends on the gnathobase side in a sen- 
Silla (this could not be found in P. globosus or Dunhevedia serrata) 
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FIGURE 44. Endite and gnathobase of leg III: 


A-Dunhevedia serrata (left leg, White Nile, Sobat, 26 December 1963); 

B -D.crassa (left leg, Dawson Creek. Queensland, Australia, 18 July 1965); 
C-Disparalona rostrata rostrata (left leg, Pechora River, 4 August 1963); 
D-Camptocercus rectirostris (right leg, Ivan'kovo Reservoir, 22 July 
1962). Note the specialization of setae 7 and 8 of the endite. Other desig- 

nations as in Figure 39. 


37 


38 


(Figures 45—47). The fan of these setae is united with the fan of the setae 
of the gnathobase in Pleuroxus truncatus, but in all other species 
examined these fans are distinctly separated. The setae of the soft fan of 
the endite of PSeudochydorus globosus are small and differ marked- 
ly from the setae of the gnathobase. 
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FIGURE 45. Endite and gnathobase of leg IV: 


A-Eurycercus lamellatus (Rybinsk Reservoir, 9 November 1961); 
B—E. glacialis (Holland, 24 August 1965). Other designations 
as in Figure 39. 


The endite and gnathobase of leg V are little developed, being suppressed 
by the large endopodite. Homologous setae can be found by comparison with 
leg IV, since any resemblance of the endite and gnathobase to those of legs 
II or II] has been almost completely lost. The part corresponding to the 
gnathobase retains a fan of 10 filtering setae in Eurycercus glacialis 
(Figure 48) (oligomerization compared with leg IV of the same species, 
which bears 11 such setae); there are only 3 such setae in Pleuroxus 
truncatus. The endite has only 2 setae, possibly the distal ones, since 
the lobe adjacent to them may be considered as the prolonged distal corner 
of the endite. In our comparison of the exopodites, we attempted to find 
homologies between the setae. We came to the conclusion that the gap 
between the anterior and posterior setae on the exopodite of leg V developed 
by the disappearance of the middle setae. The further reduction of the 
number of setae from 6 to 4 was caused by the loss of the two anterior 
setae, to judge from the presence of two ciliated processes before the 
anterior seta. The reduction of the number of setae on the exopodite of 
leg IV was also caused by the loss of the smallest (middle) setae. During 
evolution, the reduction of the number of setae was caused by the suppress- 
ing effect of the setae of the exopodites of the preceding legs. Eurycercus 
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FIGURE 46. Endite and gnathobase of leg IV: 


A-Saycia cooki (Geffard West, Victoria, Australia, 22 August 1961); 
B— Dunhevedia serrata (White Nile, Sobat, 26 December 1963); 

C — D. crassa (Dawson Creek, Queensland, Australia, 18 July 1965); 
D-Disparalona rostrata rostrata (Pechora River, 4 August 1963). 
Other designations as in Figure 39. 
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glacialis has a sensilla proximal to these two setae. This sensilla is 
followed by the seta of the gnathobase, which in this case closely resembles 
the two setae of the endite. Fryer (1963b) treats these three setae of 
E.lamellatus together, without distinguishing between them. The 

endite of Pleuroxus truncatus bears two setae; there is no sensilla 
or setae on the gnathobase. The hard setae of the endite are not accom- 
panied by other setae on leg V. Figures 49 and 50 show the exopodites of 
legs IV and V with different numbers of setae. 


FIGURE 47. Endite and gnathobase of (left) leg IV: 


A-Pleuroxus truncatus (Rybinsk Reservoir, 18 September 1962); 
B —Pseudochydorus globosus (Cherepovets Reservoir, 20 October 1963). 
Other designations as in Figure 39. 


In addition to the great diversity of minor (quantitative) differences in 
the morphology of the legs, some species show a marked specialization. 
MmBlapertunra attinis, for example, one or the setae os leo iiittchmermy, 
long and reaches to the ends of the setae of the exopodite of leg V. The 
differences observed in each species are associated with its taxonomic 
position and the form of the body. The differences in the number of setae 
on the exopodites of the legs provide one of the characters for the division 
of the Chydoridae into subfamilies. Legs 1 of the male bear a hook. The 
other legs of the male are not distinguishable from those of the female. 
Our data on the morphology of the legs contribute markedly to a definition 
of the species and assist in establishing the genera. 

The family Macrothricidae is most closely related to the Chydoridae 
in the morphology of the legs (according to Lilljeborg, 1900, Doolittle, 1911, 
and our data on Macrothrix laticornis). The Macrothricidae are 
more primitive in the morphology of the legs (mainly because of the 
greater number of setae on the legs). Especially closely related to the 
Chydoridae is the group of genera consisting of Acantholeberis, 
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Streblocerus are much less specialized. 

The legs, postabdomen, and thorax of the Chydoridae bear setae whose 
form and size vary according to their specialization (Figures 51—53). 

The large setae may be feathered, unilaterally feathered, inversely 
feathered, sparsely ciliated, or chitinized. The small setae on the body 
and stem of the legs as well as those forming the feathering are called 
setules. The ventral side of the thorax of Eurycercus lamellatus 
(Fryer, 1963b) and E. glacialis bears setae whose ends are directed 
toward the mouth. 

The Chydoridae are usually yellowish brown. The ephippia are dark. 
The valves of PSseudochydorus globosus are marked with brownish 
spots of variable size and form (Figure 352). The postabdomen is blackish 
in Some species of Pleuroxus, black in P. striatus. Dadaya 
macrops is dark and becomes even darker on the ventral side, i.e., the 
side facing the surface of the water when the animal is feeding (Fryer, 1956). 
the integument is shining and transparent inHurycercus, Pleuroxus, 
Acroperus, Alona, andCamptocercus. The newly molted 
CAMDVOCOr CUS MSCUMeORtELS EMC IP SSUuCdoCGiiy Oris GlOlOSts 
are colorless; this applies in particular to the latter species, the molting 
female of which is yellow with a brown spot on each valve. Chydorus 
gibbus is whitish, with a mat, slightly shining and translucent integument. 
According to Weismann (1878), the female of Eurycercus lamellatus 
bears two blue spots, one behind the other, on the dorsal side of the thorax 
before the natatorial setae; such spots are absent in the males. In addition 
to these spots, our examinationof afemaleof E. lamellatus (Rybinsk 
Reservoir, 22 May 1964) under incident light showed a blue stripe lateral 
to the base of the natatorial setae and blue spots on the postabdomen. 

E. lamellatus is also blue at the base of the mandibles and on the loops 
of the intestine; the sheath of the esophagus is also blue (Bening, 1941). 

A reduction in oxygen increases the concentration of hemoglobin; this causes 
the reddish coloration of some species, particularly Alona quadran- 
gularis, which usually burrows in the surface layer of the silt. According 
to Bening (1941), reddish specimens of EHurycercus lamellatus also 
OCCU, , NAO GHGS Oe LWCSICO MO wS IM@eicwae eel Claycorus Higa cicwus 
are usually green, but they may also be brown; both types produce a viable 


progeny. 


INTERNAL MORPHOLOGY 


Muscular system, A muscular cord situated along the body below the 
intestine divides in the caudal part into several bundles which move the 
postabdomen. The muscle of the labrum, the eye muscles, the large 
muscles of the antennae and, parallel to them, the strong muscles of the 
mandibles are clearly visible in the anterior part of the body, especially 
in laterally compressed species (Figures 54—56). The muscles of the 
antennae and mandibles originate on the dorsal part of the integument. 
The intestine contains annular and dilator muscles; the latter originate 
on the wall of the labrum or of the postabdomen., 
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The musculature of the mandibles of Eurycercus lamellatus 
was described by Fryer (1963b). The muscles are asymmetrical, like 
the mouth parts. They are striated. As shown by Tollinger (1909), the 
labrum of Biapertura intermedia contains the dilators of the eso- 
phagus and partly the annular muscles of the esophagus. Annular muscles 
are also present in the mid-intestine. 


FIGURE 48. Endite and gnathobase of leg V: 


A-Eurycercus glacialis (Holland, 24 August 1965); 

B —Pleuroxus truncatus (Rybinsk Reservoir, 18 September 1962); 
C- Disparalona rostrata rostrata (Pechora River, 4 August 
1963); D- Dunhevedia crassa (Dawson Creek, Queensland, 
Australia, 18 July 1965). Other designations as in Figure 39. 
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A 


FIGURE 55. Muscles of postabdomen: 


A—Eurycercus lamellatus (froma live specimen, Rybinsk Reservoir, Borok); B — 
Camptocercus lilljeborgi (after Green, 1956); C—Acroperus harpae. Dm— 
dorsal muscles; Vm — ventral muscles; Ad — abdominal muscles. The Arabic numerals in- 
dicate the numbers of the ventral and dorsal muscles. 


FIGURE 56. Labrum of Biapertura inter- 
media (after Tollinger, 1909): 


1 — levator labri; 2 — annular muscles of eso- 
phagus; 3 — dilators of esophagus; 4 — epithe- 
lium of esophagus; 5 — plate-shaped process; 
6 — reservoir of secretion; 7 — efferent ducts 
for secretion. 
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FIGURE 57. Digestive tract of Biapertura inter - 
media (after Tollinger, 1909): 


1—dilators of esophagus; 2— esophagus (fore intestine); 
3—labrum; 4— mouth; 5—mid-intestine; 6 — process; 
7—hind intestine; 8—anus. 


For the Cladocera, Binder (1929, 1931) uses the terms adductors for 
muscles which bring the appendages close to the body, and abductors for 
muscles which move the appendages away from the body. The muscles of 
the ventral side can be divided into thoracic and abdominal muscles. Binder 
designates these muscles Vml, Vm2, etc., beginning ventrally (the direction 
of these muscles changes inthe posterior part and their position with respect 
to the ventral margin may therefore vary). Eachof the muscles ends before 
the following one. The abdominal muscles extend from the dorsal to the 
ventral side in the posterior part of the abdomen. Binder designates them 
Ad1, Ad2, etc., beginning from the anterior ventral part posteriorly. As 
shown in Figure 54, the muscles donot penetrate deeply into the postabdomen. 
The dorsal muscles end at the segmental folds, which are present in the 
Chydoridae only in the posterior part of the body. The lateral musculature 
consists of oblique lateral muscles which extend posterodorsally — antero- 
ventrally, and dorsoventral muscles which extend from the dorsal to the ven- 
tral side. The legs contain adductors and abductors and muscles which 
move the different segments of the legs. 

According to Green (1956), the dorsal muscle 1 of Camptocercus 
lilljeborgi is inserted high, at the level of the fulcrum (Figure 55). 
Dorsal muscle 4 is inserted at the border between the postabdomen and 
abdomen, and dorsal muscles 2 and 3 on the posterior corner of the post- 
abdomen, which they pull. The site of attachment of the ventral muscles 
2 and 3 coincides with that of dorsal muscle 4. These ventral muscles move 
the postabdomen forward and pull it toward the abdomen. The abdominal 
muscles 2—3 extend from the dorsal to the ventral side of the abdomen. 

The abdominal muscle 1 is directed obliquely dorsally; its action is to some 
extent opposite to that of ventral muscle 1. The endings of the muscles do 
not penetrate deeply into the postabdomen. There are no muscles inside 
the postabdomen itself. Dorsal muscle 1 of Eurycercus lamellatus 
is inserted above dorsal muscles 2—4, which are attached to the posterior 
margin of the postabdomen. The abdominal muscles extend obliquely dor- 
sally and do not continue in the postabdomen (Figure 55). The Chydoridae 
also have muscles which extend from the body to the valves and close them. 
The musculature of the Chydoridae is markedly specialized; the groups of 
muscles which move the postabdomen and the muscles which move the antennae 
are especially well developed. Awell developed group of muscles causes the 
movements of the legs and their parts. 
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Intestine. A mobile labrum, usually with a plate-shaped process, anda 
labium without appendages are situated near the mouth. There are paired 
salivary glands inside the labrum (Figure 56). The narrow esophagus opens 
into the wide mid-intestine which ends in the hind intestine (Figure 57). The 
posterior end of the mid-intestine bears a caecum in most species; the length 
of the caecum varies in different species. The caecum is situated on the 
ventral side of the intestine and is directed anteriorly. Only Eurycercus 
has blind diverticula at the anterior end of the mid-intestine (hepatic pro- 
cesses). The mid-intestine forms loops. Observations of live material 

20) Slane! 2) lore; GAOCUIEN WA IP LSOWUMOXNS Srieiapus, 1, Acwineus, IP, wiei= 
SZOMAULUUE, IPs LIeVMCATtUs, ALOMEGIINA SxcClisa, DLS parcaloma 
COREMAUE, CliyCOrwus Soma Greiewus, Cla, Sillows, Cirapvolélieris 
USSEUC IMEC IE, ACie OOS US Ineieone, Al GlOMeaAwuSs, aacl Caan joi Oo = 
cercus; according to the literature, a similar caecum is present in Bia- 
pertura intermedia. The caecum of Eurycercus lamellatusis 
short, vesiclelike. The fore and the hind intestine are lined with a 
chitinous cuticle; the mid-intestine has no such lining. The anus is situated 
on the dorsal side of the postabdomen or at its distal end (Eurycercus). 
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I II Ill IV Vv 
FIGURE 58. Epipodites: 


A—different forms of epipodites of leg VI of Eurycercus 
lamellatus (after Lilljeborg, 1900); B—epipodites of legs 
I—V of left side of Saycia cooki, outer view (Geffard West, 
Victoria, Australia, 21 August 1961). 


The glands of the labrum (the secretion of these glands glues the food 
together) have been found inE. lamellatus (Fryer, 1962a, 1962b), 
Saycia cooki (Sars, 1904a), and Biapertura intermedia (Tollinger, 
1909, Figure 56). Fryer (1963b) observed the secretion of this gland and 
its opening on the inner side of the labrum at the beginning of the esophagus 
inEurycercus lamellatus. A gland whose secretion glues the food 
together is situated at the base of leg IV of E. lamellatus; a reservoir 
situated on the inside of leg IV opens distal to the basal filtering plate 

1 (Fryer, 1962a, 1962b). The branches of the seta on the outer lobes of legs 
IV and V secrete a sticky substance (Fryer, 1962b). Numerous oil droplets 
are situated in the body, postabdomen, at the valves, and in the legs (for 
example; in Graptolleberis testudimaria ives tudun araa)p 
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FIGURE 59. Vital staining with silver nitrate (Rybinsk Reservoir): 


A—Eurycercus lamellatus, length 2.8mm (22 May 1964); B — head pores and canals from the 
small pores; C — Chydorus sphaericus, length 0.53 mm (26 May 1964). 
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FIGURE 60. Vital staining with silver nitrate (Rybinsk Reservoir, Borok): 


A—Pleuroxus truncatus, length 0.6mm (27 May 1964); B—P. striatus, 
length 0.67mm (9 June 1964); C—P. trigonellus, length 0.64mm. 


Respiratory organs (Figures 58—66). The respiratory surfaces can be 
demonstrated by vital staining with a pink solution of potassium perman- 
ganate or with silver nitrate after Dejdar (1930a). We decreased the con- 
centration of AgNO3 to 0.5% to prevent the animals dying before being 
stained. These substances are highly toxic for the Chydoridae; 100% of 
Chydorus sphaericus died within 24 hours at a concentration of 
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0.00001% AgNO3 or 0.003% KMnO, (at 20°C). The areas in which the hemo- 
lymph is oxidized and the surrounding liquid is reduced take up the stain 
and become sharply distinguished from the adjacent surfaces. This pro- 
cedure shows the gills, which are situated on the posterior margin of the 
outer side of the legs. One can also see a small area around the main 
head pores, and in some Chydoridae canals which penetrate into the tissue 
from the small lateral pores. Some of our data on the structure of the epi- 
podites are based on material fixed with formalin. 


A B 


FIGURE 61. Vital staining of Pseudochydorus globosus with silver nitrate 
(Rybinsk Reservoir, 25 June 1964): 


A-—male, length 0.6mm; B— female, length 0.74mm. 


Epipodites are present on all 6 pairs of legs in the subfamily Eurycer- 
cinae (Eurycercus lamellatus) (Figures 47 and 48). The staining 
shows the main head pores and the canals, all of which extend anteroven- 
trally from a small pore. There are 5 pairs of epipodites, according to 
the number of legs in the subfamily Sayciinae (Saycia cooki). The 
epipodites are ellipsoidal, without processes. There are 5 pairs of epi- 
podites in the subfamily Chydorinae. In Chydorus ovalis (after Lillje- 
borg, 1900) and Ch. sphaericus, the epipodites of legs II have no pro- 
cesses but the others do have them. All the epipodites of Pseudochydo- 
rus globosus (both sexes) are almost without processes. The epipodite 
of Pleuroxus laevis are without processes. P. striatus and 
P. truncatus have small processes onthe epipodites of legs IV and V. The 
epipodites of P. trigonellus and P. uncinatus are almost without 
processes. The epipodites of legs II and II] of Alonella excisa have 
no processes but the others have them. The epipodites of Disparalona 
rostrata have no processes. Processes are also absent on the epipodites 
of Anchistropus emarginatus. Inthis subfamily (Chydorus, 
Pleuroxus, and Alonella), a small area near the main head pores 
becomes stained, but the small pores do not. In the subfamily Aloninae, 
Alona rectangula and A. costata have no processes on the epipodites 
of legs II but they do have them on the other epipodites. The epipodites of 
legs II and III of Graptoleberis have no processes, but the others have 
them. Processes are present only on the epipodites of legs IV and V of 
Mus yalhonma -oceidentalis), in) Aeriopien ws. harp ac. the epipodniiers 
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FIGURE 62. Epipodites 1—V, viewed from the left. The arrows indicate 
the direction toward the head: 


A—Pleuroxus laevis (Shumorovka River, 2 August 1962); B — P.un- 
cinatus (I'd River, 10 August 1962); C- Alonella nana (Pechora 
River near Kuz'dibozh, 16 August 1963); D-Disparalona rostrata 
(Uglich Reservoir, 23 July 1962); E- Anchistropus emarginatus 
(after Lilljeborg, 1900); F -Chydorus ovalis (after Lilljeborg, 1900); 
G—Dunhevedia crassa (puddle at Bug Liman, 23 June 1963). 
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FIGURE 63. Vital staining with silver nitrate (Rybinsk 
Reservoir, Borok): 


A— Biapertura affinis, length 1.0mm (27 May 
1964); B — head pores; C — head pores; D— Alona 
rectangula, length 0.89mm (9 June 1964). 
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FIGURE 64, Vital staining with silver nitrate (Rybinsk Reservoir, 
Borok, 10 June 1964): 


A—Alona costata; B—head pores. 
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of legs I, IV, and V have long processes, while in A. elongatus the epi- 
podites of leg I have no processes. The epipodites of Leydigia aus- 
tralis (after Sars, 1886) and L. leydigi are almost without processes. 
Leydigiopsis curvirostris has no processes on the epipodites 
(Sars, 1901). In this subfamily (Alona), the staining showed canals which 
penetrate inward from the small lateral pores. 


> 
200647 


oy / ) ae 


SY Ye 


FIGURE 65. Epipodites of legsI—V: 
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A-—Euryalona occidentalis (I, II, 1V after Sars, 1901); B — 
Alona quadrangularis; C—Acroperus elongatus; D— 
A.alonoides. The arrows show the direction to the head. 


The blood which has been oxidized in the areas of the epipodites is moved 
by the action of the heart. The heart is ellipsoidal and situated dorsally 
before the brood pouch. Its length is 9—10% of the body length in Alona, 
EMeHaOn ee Se Aullome Lila C avmip to cence us. Gira tO lie elsncs) ald 
Nomis pudturs, and slo — 17% 1m © hyvediongulssesiypinaiens emus and a sielusdioy— 
chydorus globosus (Table 10). Blood and formed elements enter the 
heart through a pair of lateral ostia. The efferent opening is situated 
anteriorly. Herrick (1884) found membranes in the heart which separate 
the venous from the arterial blood. The hemolymph is much more con- 
centrated than the surrounding water; the depression (A°C) of the hemo- 
lymph on Muir yacien cus volaciralis 1s, 0837.) compared with about, 0-0)! 
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FIGURE 66. Epipodites of legs I — V: 


A—Camptocercus lilljeborgi (Sutka River, 11 August 1962); B—C.rectirostris 
(Cherepovets Reservoir, 16 September 1963); C—Graptoleberis testudinaria (Chere- 
povets Reservoir, 16 September 1963); D—Oxyurella tenuicaudis (Ivan'kovo Reservoir, 
21 July 1962); E-Leydigia australis (after Sars, 1886); F—L.leydigi (Ladka River, 
14 August 1962); G-Leydigiopsis curvirostris (after Sars, 1901). 
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for water (Belyaev, 1950). The hemocytes number many thousands in 

E. lamellatus and onlyafewhundredin Acroperus harpae. Many 
hemocytes are not mobile, since they are situated on the surface of the 
organs. Most hemocytes are immobile in some conditions (in A.harpae, 
for example, all the hemocytes may be 
immobile). 

L. I. Smirnova made blood smears of 
Eurycercus lamellatus by stand- 
ard methods and obtained the following 
picture (Figure 67). Staining after Pap- 
penheim shows the nucleus violet, as 
in erythrocytes of fish. The cytoplasm 
is basophilic. The cells are oval, spin- 
dle-shaped, and usually of irregular 
form; they areabout lou long. Other 
(small) cells were not found. Many cells 
have pseudopodia. Thenucleus is round- 
ed, withdense chromatin. The position 
ofthenucleus varies. Thecytoplasm is 
vacuolated. Thecells circulating in the 
blood resemble those inthe smears. 

Excretory system. The excretory or- 
FIGURE 67. Blood corpuscles of Eurycercus gans consist of a pair of maxillary glands 
lame Mlamus, Kemmalic, 2tunun lous (sje (shell glands) which open at the base of the 
Beeercunuoroks, 2 August 1963): maxillules. The antennal glands, like the 
1—nucleus; 2 — pseudopodium. maxillary glands, are paired coelomic 

sacs (part of the secondary body cavity). 
Staining with brilliant cresyl blue, methylene blue, neutral red, eryocyanin, 
or vital 'Neurot'' [new red] showed these glands inEurycercus lamella- 
tus and Chydorus sphaericus (Dejdar, 1930b; Gicklhorn, 1931b). The 
antennal glands have no efferent duct, as was shown in Hurycercus la- 
mellatus. Anchistropus has a gland which discharges at the tooth- 
shaped process on the ventral side of the valves (Figure 68). 

Genitalia. The ovaries are situated on both sides of the intestine; each 
ovary ends posteriorly in an oviduct which opens in the brood pouch. The 
ovary consists of several lobes. Each lobe contains 4 cells, one of which 
develops into an egg while the other three are nutritive cells which are 
resorbed during development (inEurycercus lamellatus; Weismann, 
1877). The differentiation of the 4 cells into an egg and nutritive cells takes 
place before ovulation of the older generation of oocytes (in E. lamellatus; 
Makrushin, 1965, 1966). The latent eggs leave the ovary and reach the brood 
pouch only after fertilization; if fertilization does not take place, several 
ephippia without eggs are formed and deposited in rapid succession. This 
was reported inChydorus sphaericus by Scourfield (1898) and we 
found itinEurycercus lamellatus. There are many (to 40) 
parthenogenetic (subitaneous) eggs in Hurycercus and Saycia, and only 
2 in other species. The resting (latent) eggs are enclosed in a primitive 
ephippium formed by the valves or by parts of them (Figures 157 and 158). 
Ephippia of the Chydoridae have been described by Scourfield (1902). The 
ephippium of Leydigia acanthocercoides contains the detached 
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FIGURE 68. Gland of valve of Anchistropus emar- FIGURE 69. Testis of Eurycercus lamellatus 
ginatus, ventral margin of right valve, outer view (after Weismann, 1880) (dotted area) 

(Angara River, Irkutsk Region, 23 August 1952). Length 

of gland 75,1: 


1— gland; 2 — efferent opening; 3 — anterior part of 
ventral margin of valve. 


FIGURE 70. Head of female of Acroperus harpae 
(Rybinsk Reservoir, July 1965): 


1 — eye; 2—ommatidia; 3 — processes of cephalic ganglion; 
4 — cephalic ganglion; 5 — ocellus; 6 — antennule; 7 — 
ganglia of antennule. 
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ventral margins of the valves (Scourfield, 1899, 1902; Figure 158). The 
ephippia of Eurycercus and Saycia contain several eggs, but those of 
other Chydoridae contain only one. According to data from the Rybinsk 
Reservoir, the ephippia of Eurycercus lamellatus contain from 4 to 


Pi eggs: 


FIGURE 71. Brain of Eurycercus lamella- 
tus (after Leydig, 1860): 


1— cephalic ganglion; 2 — its dorsal process 
(eye ganglion); 3 — optic nerves; 4 — eye; 

5 — rostral nerve; 6 — ocellus; 7 — nerve of 
Ss Msc head shield; 8 — posterior nerve. 


The brood pouch is a space situated above the dorsal side of the body and 
covered by the valves. The posterior surface of the dorsal side of the body 
of EF. lamellatus bears a process which closes the brood pouch. This 
process was illustrated by Baird (1850, Plate XV, Figure 1k). 

In ephippial females of E. lamellatus, the epithelium on the dorsal 
side of the segments which faces the interior of the brood pouch functions 
as a gland which secretes the ephippium; the valves also take part in the 
formation of the ephippium (Makrushin, 1967, 1968). 

The testes are situated on both sides of the intestine and are divided into 
several communicating cavities. The seminal duct, which discharges in the 
postabdomen, begins at the boundary between thorax and postabdomen 
(Figure 69). The vas deferens may open dorsal to the base of the claws, 
ventral to them, near the base of the claw, or some distance from them. 
The spermatozoa are spherical (Weismann, 1880; Herrick, 1884), with 
diameters as follows: Hurycercus lamellatus 54, Camptocercus 
rectirostris 1.64, Acroperus harpae 3u, Alonella nana 1.44, 
EGeAODCONSDSrIS COStUCliaaicna Am, eiac IPLOUcOxUS EmPUMCATUS Ob 
(Weismann, 1880). Lilljeborg (1900) suggested possible hybridization be- 
tween €Chydorus sphaericus andPleuroxus laevis. Interbreeding 
of two clones of P. denticulatus from Florida and Minnesota was obtained 
by Shan and Frey (1968). The beginning of gamogenesis was controlled by 
changes in the photoperiod, since the Florida forms are gamogenetic at a 
long photoperiod and the Minnesota forms at a short photoperiod. This indi- 

56 cates an adaptation to extreme local factors and genetic differentiation, even 
though the animals belong to the same species. The Florida and Minnesota 
populations differed slightly in sculpture and form of the shell. Ephippial 
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females were obtained from a parthenogenetic female from Florida after 
three weeks of culture in dishes containing 6ml of filtered lake water and 
illuminated for 16 hours daily at 17—21°C. The ovaries of the females 
contained large haploid eggs. However, they did not enter the brood pouch 
and, since males were absent, the females deposited empty ephippia. 

Males were obtained from Minnesota material cultured under continuous 
illumination. Interbreeding took place on glass slides with hollows con- 
taining 1ml of water of the Florida culture. A recently molted female and 
two males were placed in each hollow. Copulation soon took place, and the 
slides were placed in the same conditions as the Florida clone. On the 
following day a gametogenetic egg entered the brood pouch; a day later 

there was a molt and the embryo entered the ephippium. Each interbreeding 
resulted in one ephippium with a single egg. Eleven eggs obtained in this 
manner were placed under continuous illumination, Progeny was produced 
in 21—40 days. Four normal specimens and two abnormal ones were ob- 
tained. One developing egg produced no progeny, while four eggs did not 
develop. The normal hybrids showed some male characteristics. The four 
normal specimens lived for 6—11 days (they usually live much longer): they 
molted twice and attained stage III (usually stage I), but their ovaries did 
not develop. The abnormal specimens lived for 4 and 2 days without molting. 
The developing egg which did not produce progeny contained an embryo which 
was smaller than normal. The small progeny of the hybrid eggs, the ten- 
dency to abnormalities, and the fact that the ovaries did not develop suggest 
genetic differentiation between two populations of the same species; this 
differentiation makes interbreeding difficult. 
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FIGURE 72. Eyes: 
A — eye larger than ocellus (Acroperus elongatus); B—eye 
and ocellus of about equal size (Rhynchotalona falcata); 
C — eye smaller than ocellus (Leydigia leydigi); D— large 
eyes (Dadaya macrops, after Brooks, 1959); E— only ocellus 
present (Monospilus dispar). 


Gynandromorphism (androgonism), a condition in which an individual 
shows sexual characters of both sexes, is known in Biapertura affinis. 
Ramutt (1930b) found a specimen of B.affinis with a developed embryo 
and with hooks on the first pair of legs. The armature of the dorsal side 
of the postabdomen was intermediate, i.e., anal denticles were present, but 
there were only a few of them. Kurz (1874) described a specimen of 
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FIGURE 75. Leg III (left leg, inner FIGURE 76. Leg III (left leg, outer view) of 
view) of female of Alona quadran- male of Biapertura affinis. Length of 
gularis. Length of sensilla 8 sensilla 12 (Cherepovets Reservoir, 21 Octo- 
(Ladka River, 14 August 1962): ber 1963): 
A — general view; B — endite with A — general view; B — sensilla. 
sensilla. 


FIGURE 77. Leg III (left leg, inner view) of female of 
Tretocephala ambigua. Length of sensilla 11 
(Lenkoran' district, Mashikhanskii pond, 25 May 1963): 


A — general view; B — sensilla. 
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Alona quadrangularis with a vas deferens on the left and ovaries on 
the right. True gynandromorphism should be distinguished from age- 
linked changes in the males, since immature males resemble females 
(Smirnov, 1967c). 

Nervous system. Little is known about the structure of the nervous 
system. This is unfortunate because of the interest in the nervous system 
in connection with the possible role of neurosecretion in the control of 
molts, reproduction, behavior, and other processes. The cephalic ganglion 
and the nerves originating from it are relatively well known (Figures 70 
andi )e) eydig stated that the brain ot Huryicercus lamiellatus con- 
sists of a right and a left half; each half bears a process which in all species 
examined is fused at the end with the process of the other side and forms 
the optic ganglion. However, strangely enough (and probably in all Chy- 
doridae), a common optic ganglion does not develop. Moreover, each of 

59 these processes is rounded and slightly widened and gives rise to a bundle 
of optic nerves so that, strictly speaking, there are two optic ganglia ... 
In addition to the optic nerves, the following nerves originate on the brain: 
1) a distinct nerve which extends toward the head shield, its end forming a 
large pale body with lobed margin; this nerve contains numerous light 
nuclei and a sharply defined, centrally situated annular part which also has 
undulate margins and is highly refractile ...; 2) anerve directed toward 
the end of the rostrum like the preceding nerve, but with a smaller end 
plate ...; 3) anerve which extends posteriorly and can be traced for a 
long distance but the ending or destination of which could not be determined 
(Leydig, 1860:213). Acroperus harpae is another species in which the 
dorsal processes of the cephalic ganglion do not become fused (Figure 70). 
In Alonella excisa, the ganglia in the antennules and at the natatorial 
setae are distinctly visible without special treatment. Fibers from the 
esthetascs and setae of the antennules extend to the ganglia. There isa 
large, distinct mass of ganglia at the natatorial setae of Acroperus 
harpae. 
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FIGURE 78. Leg IV (left leg, outer view) of male of Biapertura affinis. 
Length of sensilla 9 (Cherepovets Reservoir, 21 October 1962): 


A-— general view; B — sensilla. 
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Sense organs. The ocellus (pigment spot, nauplius eye) is situated at 
the base of the antennule. The eye is situated above the ocellus near the 
margin of the head (Figures 70—72). The ocellus and eye are single. 
Monospilus has no eye (Figure 72). The ocellus may be larger than 
the eye (Leydigia, Figure 72); it has no ommatidia. Vital staining has 
shown that the eye pigment is soluble in the following solution: 3 parts 
10% NaOH, 3 parts pyridine, 10 parts 30% glucose. Solution may be 
obtained in fresh and in formalin-fixed material. The ommatidia can be 
easily counted in eyes thus treated. There are 28 ommatidia in both sexes 
of Eurycercus lamellatus. Ten ommatidia have been found in the 
following species of the subfamilies Chydorinae and Aloninae: Pleuroxus 
ECLOOMEMUS, Ih, FiecUMeA tvs, 12, ACWACUE, MLOmMellaA CGxCis a, 
Di'sipiania lona colsitrat aye sie uldiorchiyid on ulsm ol Ob OIsitisa Bital prerien. 
Ubuee BiniWwigs, AlOme iS CrEMewIE, Cacao polalooirnis Te SuUcimanria, 
Leydigia leydigi, andAcroperus harpae (Figure 70). The eye is 
situated above the cephalic ganglion, partly between the dorsal processes of 
the ganglion. The ocellus is situated on the anterior part of the cephalic 
ganglion. The facets of Chydorinae and Aloninae do not surround the eye, 
but there are 5 of them on each side, in the anterior and posterior part of 
the eye. A refractile body has been found only in the ocellus of Eury - 
cercus lamellatus (Leydig, 1860). Jurine (1820) and Baird (1850) 
hold that the ocellus is not an organ of vision. 

The esthetascs or sensory papillae are appendages of the antennules 
which taper slightly distally and have a thin integument. Females have 
9 esthetascs on each antennule, and males 9 or 12 (Scourfield, 1896b, 1905); 
the maleofEurycercus lamellatus hasnumerous esthetascs (Figure 9), 
All or most of the esthetascs are situated on the apex of the antennule, but 
in some species 1—2 esthetascs are situated some distance from it (Scour- 
field, 1896b). The esthetascs are almost of the same length, or some are 
much longer than the others. The esthetascs are considered as chemical 
sense organs. The antennules are directed anterolaterally, and the 
esthetascs extend from its apex in all directions in the form of a bundle. 
Some of the esthetascs of Biapertura affinis are much longer than 
the others; the short esthetascs reach to the margin of the apex of the 
rostrum without projecting beyond it, but the long esthetascs project far 
beyond the margin of the rostrum and are possibly tactile organs for feeling 
more distant objects. The length of the antennae and esthetascs as a per- 
centage of the body length is much greater in the male than in the female 
(Figure 105). The antennules of the male also bear an additional sensory 
seta and often a greater number of esthetascs. 

Some of the setae of the antennae, antennules, and legs are evidently 
tactile. Rows of setae which correspond to the folds (or segments) are 
situated on the dorsal side of the abdomen. Leydig (1860) illustrates these 
setae in Hury cemeusmamellatus;, Weydioma Ney dijoi, Avenomnrencurs 
harpae, andA.elongatus. In lateral view these rows of setae appear 
as a single seta or as a bundle originating from one point. These rows of 
setae are best visible in a preparation of the abdomen, dorsal side upward 
(Figure 502). 

Fryer (1963b) described sensillae onthelegs of Eurycercus lamella- 
tus (Figure 79). Such sensillae are found on legs III and IV of many Chydo- 
rinae and Aloninae( Figures 73—78; Smirnov, 1967a). AmaleofEurycercus 
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lamellatus of length 1.9mm has a sensilla 24ulong. The length of the 
sensilla ranges from 8 to 16uin other forms which are 0.6 to 1 mm long. 

The sensilla is an elongate papilla with a blunt apex, a slightly widened 

base, and a thin integument (formalin-fixed material). The sensillae are 
situated on the endite near the gnathobase. Macrothrix laticornis 
(Jurine) of the closely related family Macrothricinae also has sensillae 

on the legs. We found a large sensilla on leg Il of M. laticornis; there 

is certainly no sensilla on leg II of the Chydoridae examined by us. As in the 
Chydoridae, the distal part of the sensilla of Macrothrix laticornis 
contains highly refractile bodies. Although these sensillae have only recently 
been described, they are shown in some drawings by earlier workers. For 
example, thereis adistinct sensilla on leg II] ofthe female of Hurycercus 
polyodontus in the work of Dybowski and Grochowski (1898b). The 
sensillae of the legs are directed into the space between the legs of the right 
and left side; they are in contact with the current directed toward the mouth 
and are obviously taste organs. 


FIGURE 79. 


A-— sensilla of leg IV of Eurycercus lamella- 
tus (after Fryer,1963b): 1— cuticle, 2 — nerve, 

3 — cover cell, 4 — refractile body; B — anterior 
main head pore of Chydorus sphaericus, 
sagittal section showing the pore, its cavity, the 
cuticle, and the epithelial lining (after Franke, 
1934): 1— pore, 2—cavity, 3 — epithelial cells, 
4 — chitinous layer. 


Head pores. An internal organ is associated with the head pores of the 
integument. Silver nitrate is reduced near the head pores (Dejdar, 1930a). 
We could observe some structural details of the head pores with this method. 
The species of Alona have canals which extend from the small pores into 
the tissue (Figures 63 and 64). In Eurycercus, canals also extend from 
the small pores near the main pore inward and anteriorly (Figure 59). In 
the head pores of the C hydorus group we could only stain the pore area 
without any canals (Figures 59 — 61). The main pore leads into a cavity 
(Figure 79). In Acroperus harpae there are 3 cavities corresponding 
to the 3 main pores which become visible in a few minutes after staining with 
10% bromcresol purple, but the stain disappears rapidly. The main head 
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pores are situated strictly in the median vertical plane of the body. Even 
in the keeled forms the margin of the keel is slightly widened to accommo- 
date the head pores (Figure 483). 


61 VARIABILITY AND STABILITY OF CHARACTERS 


The Chydoridae are on the whole bilaterally symmetrical. Asymmetry 
is present in the structure of the posteroventral corner of the valves 
(Figure 545) and in the arrangement of the anal and lateral denticles 
(Lilljeborg, 1900; Harding, 1955) (Figure 429). The left and right man- 
dibles are different and their musculature is also asymmetrical (Fryer, 
1963b). Brehm (1925b) stated that important specific characters vary 
markedly in the same species, e.g., the armature of the postabdomen, 
the form of the rostrum, the sculpture of the valve and the posteroventral 
corner of the valves. The number of denticles on the posteroventral corner 
of the valves may vary in the same population, or denticles may be absent 
(Figure 231). The armature of the posteroventral corner of the valves 
varies markedly. Accidental factors apparently determine the embryonic 
development of the posteroventral corner of the valves, so that the number 
of denticles cannot be used as a taxonomic character, but their general form 
and variation may be included in the description of species. This character 
may also show some stability. Some specimens of Acroperus elonga- 
tus retain several molted valves, so that a comparison of the number of 
denticles on the posteroventral corner of the valves in different stages of 
development can be made. In this case, all valves of one side have the same 
number of denticles; if a valve has 2 denticles, then this number remains 
the same. However, the number of denticles varies in the progeny of a 
female(Spandl, 1923b): afemaleofPleuroxus truncatus with12 denticles 
on the valve produced a progeny in which the number of denticles varied from 
ito; 2.0% 


FIGURE 80. Age-linked changes of the form of a female of Eurycercus 
lamellatus (Rybinsk Reservoir, Borok, 31 July 1965): 


A — length 1.0mm, ratio of height to length 1:1.5; B — length 2.6 mm, ratio 
of height to length 1: 1.3. 


Sexual dimorphism is quite distinct. It is seen in the size and form, the 
structure of the postabdomen, the skeletal structures, the antennules, 
legs and the length of the rostrum. The sexes usually differ in the number 
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of anal denticles and the number of basal spines of the claw. Legs II—V 
do not show sexual dimorphism. Males are smaller than females. The 
antennules of the male are larger than those of the female and usually bear 
a greater number of setae and esthetascs (Figure 9). The endopodite of 
legs I of the male bears a hook which is used to attach to the valves of the 
female. Opposite the hook, the endite bears a brush of hard setae. The 
postabdomen of the two sexes differs in form, but the degree of difference 
varies in the different species. The males of 50% of the species of Chydo- 
ridae are known. All males of species examined under stable conditions 
or by repeated examination are known. 

Age-linked morphological changes are present in both sexes. In Eury- 
eercus lamellatus, the ratio of length to height varies with age 
(Figure 80). However, the corresponding ratio in Acroperus harpae 
hardly changes with age (Werner, 1924). Among the age-linked changes in 
the female is the progressive lengthening of the posterodorsal corner of 
the postabdomen, notably in Pseudochydorus globosus, Treto- 
eemaahayambioua, andivurzia Vonigirostris. Lhe position of the 
head pores is also dependent on age; the ratio of the distance between the 
head pores and the distance from the posterior pore to the posterior mar- 
Pidor tie head Shield" in P leunjoxus adune ulstand ish rwvatu shinereases 
with age to amaximum and then decreases slightly( Figure 81; Smirnov, 1964). 
There are distinct individual variations. An increase in the distance from 
the pores to the posterior margin of the head shield with age is present in 
P. truncatus but notin Acroperus harpae (Werner, 1924). The 
form of the brood pouch of the female of Eurycercus lamellatus 
(Figure 82) also changes with age. 

Some forms combine characters of both sexes and are small. Such 
forms have vasa deferentia and testes but no embryos. These are young 
males. We are dealing here with age-linked morphological changes of the 
male (in contrast to the gynandromorphs). Age-linked morphological 
changes of the male were described by Lilljeborg (1900, Plate XXIV, 
Figures 18 and 23, Plate XXVII, Figures 15 and 19). Juvenile males 
have been described recently by Fléssner (1962a). Such juvenile males 
are rare, probably due to the fact that males are present only during a 
restricted part of the growth period; the juvenile males grow rapidly into 
adults. Examination of a large number of specimens for several years 
always showed juvenile males. 

On the whole, the morphology of the juvenile males resembles that of 
females (Figures 208 and 214). This is seen in the form of the postabdomen 
and the fact that there are anal denticles. The vasa deferentia of the juve- 
nile male open in the proximal part of the postabdomen, but these openings 
are displaced to the distal end of the postabdomen in the adult. The rostrum 
and antennules of the juvenile males resemble those of the female in size 
and relationships. The juvenile male of Leydigia leydigi has no penis- 
like process; its vas deferens opens on the ventral side of the postabdomen 
some distance from the base of the claw (Figure 557). 

The postabdomen of adult males is greatly modified; the vasa deferentia 
open near the distal end of the postabdomen. The anal denticles disappear; 
their presence would prevent the introduction of the postabdomen below the 
valves of the female. The antennules protrude far beyond the apex of the 
short rostrum. 
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FIGURE 81. Effect of age on the ratio FIGURE 82. Age-linked changes of the brood 
between the distance from the posterior pouch of a female of Eurycercus lamella- 
pore to the posterior margin of the head tus (Rybinsk Reservoir, near Borok, 31 July 
shield and the distance between the 1965): 
ee aE A — juvenile, length 0.74mm; B — length 
1—Pleuroxus aduncus; 1.26 mm; C — length 1.69mm; D — length 
74 — Do SigP LENE NSS 2. 70mm. 


The age-linked variation of the males is evident also in cultures. During 
cultivation of Pleuroxus trigonellus (in half-liter jars with decom- 
posing macrophytes), juvenile males appeared at a density of about 1,000 
organisms/liter (Figure 83). Adult males appeared 3 days later in numbers 
corresponding to those of the young males observed previously. Many of 
the adult males had only recently shed their exuviae. The adult males 
which predominated after a further 3 days were as numerous as the sum of 
the juvenile and adult males found in the preceding observation. Mortality 
was low. Preparations of a juvenile male of P. trigonellus show the 
developing adult postabdomen inside the juvenile postabdomen. 

63 Changes in the length/height ratio in different seasons were observed in 
Chydorus sphaericus (Figure 84; Stingelin, 1895). Negrea (1966a; 139) 
round cyclomonrphosisuny© amypito ce rics Tsiere tie OrSst nS) 

Deformities of various parts of the body are common in Chydoridae. They 
may be of embryonic origin or the result of traumata during postembryonic 
development. The deformities concern the postabdomen, the claws, and 
the arrangement of the anal spinules; the claws are sometimes missing or 
the form of the posterior margin of the valves is changed (Figures 85—102). 
A common deformity in the arrangement of the anal denticles is the division 
of the continuous row into a distal and proximal part, e.g., in Alona 
Clostiaitia Ay, aya dimamiowl ag ais.) Acl ome sl agmeaccrrSra ancl pieay ore aragatielacl 
affinis (Figures 85—95; Shikleev, 1930a, 1930c; Ramutt, 1930a; Fldssner, 
1962a). The deformities of the anal denticles involve a decrease in their 
number and never an increase. Deformities of the legs are very rare. 
Fryer (1963b) observed a double hard seta on the endite (near the gnatho- 
base) of the right leg IV of Eurycercus lamellatus. The cause of 
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the deformities is largely unknown. In one case, a deformity of the post- 
abdomen of Pleuroxus truncatus was due to endoparasites (Stromen- 
ger-Klekowska, 1961). Observations of deformities under different condi- 
tions or in special experiments (Rammner, 1930; Jan¢afrik, 1946) may ex- 
plain the role of external or internal factors in the differentiation of forms. 
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FIGURE 83. Percentage of juvenile and adult females and males in 

a culture of Pleuroxus trigonellus. The counts were made at 
the appearance of the juvenile males and their transition to the adult 
form. The arrows show the transition of some groups into others. 


Deformed or aberrant individuals are usually a small minority of the 
population. Thus, out of 100 individuals of Acroperus elongatus 
taken at random from the Ivan'kovo Reservoir (22 July 1962) 2 specimens 
had 2 denticles on the posteroventral corner of the left valve (and one 
denticle on the right valve), one had a less developed denticle on the right 
valve, and another had a deformed claw. Of 100 specimens from the Uglich 
Reservoir (23 July 1962), one had a deformed claw, 3 a deformed post- 
abdomen, and 5 an abnormal number of spinules on the posteroventral cor- 
ner of the valves (one specimen with 2 on the left and one on the right valve, 
one with one spinule on the left and 2 on the right valve, 3 with one spinule 
on the right valve and none on the left). The deformities of the postabdomen 
of Pleuroxus laevis (Figure 85) correspond to those described by Berg 
(1929-1930). . 

According to unpublished data of Frey, head shields without pores occur 
in Alona quadrangularis and Chydorus. 
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FIGURE 84. Extreme forms of Chydorus sphaericus (after Stingelin, 1895); 
the height of the two drawings is the same. Ratio of height to length is 1:1.01 
in specimen A, 1:1.30 in specimen B. 


= 


D 


FIGURE 85. Deformed postabdomen FIGURE 86. Deformed postabdomen: 


f a female of Pleuroxus laevis: 
Y : rhs A— Alona quadrangularis (after Fléss- 


A — Cherepovets Reservoir, Goritsy, ner, 1962a); B, C— A. costata (after Floss- 
21 October 1963, preparation 966; ner, 1962a); D— A. costata (lake near 
B—Il'd River, 10 August 1962, pre- Pechora River, near Lemtybozh, 7 July 1963, 
paration 734; C — Cherepovets Re- preparation 724). 


servoir, near the dam, 5 September 
1964, preparation 588. 
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OLIGOMERIZATION 


Oligomerization (Dogel', 1954) occurs in a variety of ways in the Chydo- 
ridae compared with more primitive groups like the Conchostraca or Sididae. 

Oligomerization takes place not only morphologically but also functionally, 
i.e., on the basis of the relationship between form and function, the evolution 
of the form-function entity, and the development of the function. Another 
aspect to be studied is the functional causation of oligomerization. 

Oligomerization can be found when forms which are primitive in some 
morphological characters are compared with specialized forms, or by 

68comparing pairs of appendages of different segments, the appendages of a 

segment in different groups, or parts of the appendages. 


FIGURE 95. Deformed postabdomen: 


A-Alonella exigua (Pechora River, Kuz'dibozhskaya Kur'ya, 15 July 1963, preparation 
2062); B- Alona costata (Pechora River near Kuz'dibozha Village, 15 July 1963, prepa- 
ration 1798); C- A. costata, female with embryos (Nibel' River, Pechora basin, Dzh"er-Nyur, 
August 1965, preparation 2060); D- Biapertura affinis (Lake Lebyazhskoe, Vychegda basin, 
19 August 1966, preparation 2277); E- B. affinis (Rybinsk Reservoir, Borok, 8 September 1964, 
preparation 945); F - Alona costata (oxbow lake near Lem'yu River, Pechora basin, 12 Au- 
gust 1966, preparation 2275). 


Comparison of legs II and III, II] and IV, and IV and V shows oligomeri- 
zation of the setae of the legs; the rows of homologous setae are most com- 
plete on leg III (where endite and exopodite are of about the same size). 
Oligomerization on the legs can also be found by comparison of different 
genera and also by comparison with other families. 

The number of setae on all appendages varies in the different groups. 
Eurycercus and Saycia are most primitive because their appendages 
bear the greatest number of setae. 

The antennae of the Cladocera consist of a segmented base and two rami 
with 2—4 segments. The segments of the rami may bear one or several 
setae, or the proximal segments may have no setae. The number of setae 
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FIGURE 96. Deformed postabdotiién of females: 


A—Eurycercus lamellatiis (after Meschkat, 1937); 
B — Alona guttata (after Meuche, 1937a). 


FIGURE 97. Deformed distal part of postabdomen of Eurycercus lamella- 
tus with 56 denticles (Cherepovets Reservoir, 20 October 1963, preparation 


1076) 
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FIGURE 98. Deformed postabdomen of Eurycer- FIGURE 99. Deformed posterior margin of valves: 
la llatus: 

ses mes A—Pleuroxus striatus (Il'd River, 10 August 
A — Cherepovets Reservoir, 16 September 1963; 1962, preparation 1075); B, C— P. truncatus 
B — Cherepovets Reservoir, mouth of the Kovzha, (after Ramuft, 1930a); D— Alona protzi (after 
20 October 1963; C — Rybinsk Reservoir, Borok, Ramutt, 1930a); E — posterodorsal corner of the 
2 October 1962; D — Rybinsk Reservoir, Borok, valves of Camptocercus rectirostris (Sutka 
16 October 1965, preparation 62. River, 11 August 1962, preparation 557). 


FIGURE 100. Deformed keel of head: 


A—Camptocercus rectirostris (Rybinsk Reservoir, 12 July 1962, preparation 31); 
B — Acroperus harpae (Rybinsk Reservoir, Borok, 28 July 1965, preparation 986; the 
female contains a developed embryo — proof of successful existence despite the abnormal 
structure). 
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FIGURE 101. Deformed rostrum of females: 


A—Pleuroxus trigonellus (Cherepovets Reservoir, September 1964, preparation 1630); 

B — posteroventral corner of right valve; C—P. trigonellus (Cherepovets Reservoir, 8 August 
1963, preparation 393); D — posteroventral corner of right valve; E— Chydorus sphaericus 
(lake near the Pechora, Lemtybozh area, 7 July 1963, preparation 1286). 


FIGURE 102. Deformed antennae and antennules: 


A-— left antenna of Acroperus harp ae (near Borok, 
19 July 1965, preparation 437); B,C — antennules of 
female of Eurycercus lamellatus (B — left valve, 
outer view, Cherepovets Reservoir, Kovzha River, 6 km 
above the mouth, 6 August 1964, preparation 1144; 

C —right valve, outer view, Sunozhka River, 9 August 
1962, preparation 29). 


WS 
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decreases from 8 to 7 in the subfamilies Chydorinae and Aloninae. The 
rami of the antennae of Leptodora kindti (Focke) bear 26—34 setae, 
many more than the other Cladocera; only the Sididae may have to 23 
setae. 

The maxillule bears 3—4 setae in the Chydoridae, 4 setae in the Daph- 
niidae, Moinidae, and Bosminidae, and 20 setae in Sida. 

Leg I of the Chydoridae bears 1 or 2 setae on the exopodite. The inner 
ramus of the endite has slightly more setae in the primitive subfamilies 
Eurycercinae and Sayciinae. It is interesting that leg I of the Sididae and 
Holopedidae is not homologous to leg I of the other Cladocera but is homo- 
logous to the following legs. 

Leg II bears numerous setae in the primitive Chydoridae and fewer 
setae in the specialized forms. The exopodite of this leg is small in the 
Chydoridae and bears only a few setae. Leg II of Sida has a fully developed 
exopodite and resembles the other legs of this group and legs III—V of the 
Anomopoda. 

The number of setae on leg III also varies and is greater in the primitive 
forms. In the specialized filtering Daphniidae and Moinidae, the gnathobase 
of leg III bears a fan of numerous setae but the other parts of the leg have 
PEimutive charactens. Une Samenis) eque or leo ml Vie 

There are numerous setae on the different parts of leg V of the Eury- 
cercinae and Sayciinae but only a few setae in the Chydorinae and Aloninae. 
In many Macrothricidae leg V resembles that of the Chydoridae; however, 
it is greatly modified in other (natatorial) forms. The Daphniidae have a 
moderately large leg V with a small exopodite which bears only a few setae. 
In the Sididae, leg I resembles the other legs but it bears slightly fewer 
setae. 

There is a decrease in the Chydoridae from leg III to legs IV and V of 
the number of the setae on the exopodite, the hard setae of the endite, the 
soft setae of the endite, and the setae forming the filtering fan on the 
gnathobase. Oligomerization of these groups of setae becomes evident 
when the Eurycercinae, Sayciinae, Chydorinae, and Aloninae are compared. 
The oligomerization of the setae on the exopodites of Leydigia is es- 
pecially marked, 

The decrease in the number of appendages and the gradual reduction in 
the number of setae on different pairs of appendages represent oligomeri- 
zation involving different segments. Oligomerization on a certain segment 
also exists. It consists in the fusion of similar structures, or of oligomeri- 
zation of structures situated on some appendage of the segment. An example 
is the oligomerization of the number of setules on the setae of the endites 
of the legs; there are 11 setules on one of the median hard setae of the endite 
of leg I] of Camptocercus rectirostris, while the corresponding 
seta of Eurycercus lamellatus bears numerous setules. The setules 
on the outer ramus of the endite of leg I disappear inC amptocercus, 
Kurzia, and Alona. These genera form a series with all transitions from 
a unilaterally feathered, brushlike seta to a hook-shaped one. 

The basal spines of the claw of the Cladocera undergo oligomerization. 
The Sididae and Daphniidae may have several such spines, but the Chydori- 
dae do not have more than two (2, 1, or 0). It is interesting that a reduction 
of the number of basal denticles occurs independently in the subfamilies 
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Chydorinae (one, instead of the usual two denticles in Dunhevedia and 
Dadaya) and Aloninae (the denticle disappears in Leydigia). 

Some Chydoridae show a reduction in the number and size of the anal 
denticles. 

An example of oligomerization on the same segment is the fusion of the 
bases of the natatorial setae in the Daphniidae, Macrothricidae, and 
Chydoridae. The corresponding structures are separate or partly or com- 
pletely fused in the Sididae. 

Delta yO ls Om ays Digac hy Uz Ula (Liévin) of the family Sididae has one 
or two eyes. In Monospilus dispar the eye has disappeared and only 
the ocellus remains. Eurycercus lamellatus has 28 facets, com- 
pared with 10 in the Chydorinae and Aloninae. The number of blood cor- 
puscles in the Aloninae is much smaller than in Eurycercus., 

Oligomerization also affects the number of genital openings. In Leydi- 
gia, the genus with the highest degree of oligomerization of the setae, the 
males have a single penis. Both sexes of the more primitive genera have 
two genital openings. Some male Sididae have a paired penis. 

The Sididae, Daphniidae, Macrothricidae, Eurycercinae, and Sayciinae 
develop a large number of parthenogenetic eggs at the same time. There 
are only 2 such eggs (very rarely 3) in the Chydorinae and Aloninae. 

In forms of different taxonomic position and biology, some parts of the 
legs may show extensive oligomerization while other parts may bear nu- 
merous appendages. In the Daphniidae, for example, the exopodites re- 
semble those of the Chydoridae and bear only a few feathered setae; the 
endites are reduced, although in the Chydoridae they are large and strongly 
armed. The Daphniidae have a fan of several tens of setae which we con- 
sider as belonging to the gnathobase. The corresponding fan of the Chydo- 
ridae consists of only a few setae. 

The reduction in the number of setae on the appendages is apparently not 
related to the size of the appendage (at least within the range of sizes pre- 
sent in the Chydoridae). In fact, the endites of Eurycercus lamella- 
tus bear soft setae on legs II, II], and IV. Such setae are absent on the 
much smaller endite of leg II of the Chydorinae and Aloninae. However, 
the endite of leg III bears such setae although it is even smaller. 

Dogel' (1954: 350) states that the number of homologous structures is 
large and variable in the primitive species but decreases and becomes 
fixed during phylogenetic development. Bening (1912) discusses also the 
seasonal and geographical aspects of the variation in the number of setae. 
Harnisch (1949: 178) found that the filtering fan on the endite and gnathobase 
of legs II] and IV of Ceriodaphnia consists of a large and variable 
number of setae. However, the number of these setae in the Chydorinae and 
Aloninae is small and constant. 

In some species with numerous setae on the rami of the antennae, the 
number of these setae varies. In Latona setifera (O. Miller, 1785) of 
the family Sididae, for example, the proximal segment of the endopodite 
bears 6 setae in juveniles and to 11 setae in the adults, while the distal 
segment bears respectively 7 and to 13 setae (Manuilova, 1964. The 
number of these setae is small and constant in the Chydoridae, Daphniidae, 
and Macrothricidae. In the primitive Chydoridae, the number of setae 

73 varies, but only in a narrow range in some groups. In Saycia cooki 
from New Zealand there were respectively 10 and 9 setae in the filtering 
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fan on the gnathobase of the right and left legs V. Eight setae were found 
in the corresponding position in an Australian specimen. The presence of 
an abnormal number of hard setae on the endite of leg IV (Fryer, 1963b:378, 
Figure 53), i. e., 5 instead of the normal 4 on the opposite leg IV of the same 
specimen, may also be considered as a variation in the number of setae in 
a primitive form. 

This tendency toward oligomerization in the Cladocera is functionally 
determined. The Ctenopoda, filtrators whose appendages bear filtering 
fans consisting of numerous setae, apparently developed at an early 
time. Other groups diverging from the Ctenopoda have undergone speciali- 
zation. Of these groups, the Daphniidae and Moinidae have retained the 
method of obtaining food by direct filtration. Their appendages still bear 
filtering fans consisting of numerous setae. Because of absence of contact 
with the substrate, their legs I and II and the endites of the other legs are 
small. The Chydoridae and many Macrothricidae have invaded the bottom 
of the littoral; they obtain food by scraping and secondary filtration by the 
endite of leg II of particles already inside the apparatus of the legs. The 
general tendency toward oligomerization develops a different expression, i. e., 
the endites of legs II, II], and IV bear more complete complements of setae 
because of contact with the substrate. Some of these setae, together with 
those of the gnathobase, form a filtration chamber. The exopodites of legs 
Ill, IV, and V and their setae are large and form a pump chamber. Move- 
ment on the substrate is made possible by the large size of legs I and their 
muscles, mainly the enlargement and chitinization of the outer ramus of 
the endite and its setae. 


FUNCTIONAL MORPHOLOGY 


The functional approach deals with a group of morphologically different 
structures which together perform a certain task. During the study of the 
functional morphology of Chydoridae, particular attention was paid to the 
spatial relationships between the appendages and other organs or parts of 
the body (e.g., between the appendages and the lower margin of the valve) 
within the framework of the general form of the body. The functional rela- 
tionships between appendages and organs were analyzed. Manton (1961: 236) 
also writes of ''an analysis of the functional interrelationships between many 
parts of the same animal.'' The relationship between a certain structure 
and the substrate or the environment in which a specific function is carried 
out was also examined. The comparative approach was also used. A com- 
parison was made between different species of Chydoridae and groups of 
Cladocera with a different mode of life (mainly between the benthic Chydo- 
ridae and the pelagic Daphniidae), and species of primitive groups, because 
the morphology of Chydoridae can be considered in terms of specialization 
of primitive structures from their phylogenetic past. 
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SOME TERMS AND CONCEPTS OF FUNCTIONAL MORPHOLOGY 


A satisfactory morphofunctional analysis is impossible without a precise 
definition of the concept of function. Broadly speaking, this concept means 
any activity of an organ or organism in contradistinction to structure. How- 
ever, such an unrestricted and general interpretation of the concept is too 
vague terminologically. Babskii (1947) gave the following definition: The 
function is an adaptive vital manifestation of an organ or of an entire or- 
ganism. Physiologists define function as a manifestation of an organism 
or of organs, including sense organs, parts of organs, or cells; there are 
functions performed by different organs and functions of the organism as 
a whole (Babskii, 1947: 25). In other words, a distinction is made between 
more general and more particular functions. Another definition of the con- 
cept of function was given by Bock and Wahlert (1965: 274): In any sentence 
describing a given structure of the organism, the functions performed by 
this structure will constitute a class of statements which include all physical 
and chemical properties which result from its form (i.e., from the com- 
position and arrangement of its material), including the properties which 
result from a rise of the organization level, provided that any relationship 
to the environment is not mentioned (for which a separate term exists). 

There are thus the following definitions of "function": any life activity 
of the organism or its parts: the functional aspect of the complex form + 
function; the performance of a life task by the above complex (for 
example, movement on the substrate); the "biological role" of Bock and 
Wahlert (movement on the substrate in search of food or toward an area 
with better respiratory conditions). We believe that the concept of function 
should be given a different and more precise definition for the purpose of 
functional morphology. In our view, the functional-morphological defini- 

74 tion of function should be the accomplished performance of an important 
and essentially integral activity of the organism by a complex of structures. 
According to this approach, the activity of muscles and sense organs is 
examined in connection with that of the associated organs. Locomotory 
movements cannot take place without the respective sensory and motor 
systems (Manton, 1961: 239). As functions satisfying this definition we 
can consider movement (in the Chydoridae — swimming and running), 
obtaining food, digestion of food, distribution of assimilated food and growth, 
gas exchange with the environment, gas exchange in the internal organs, ex- 
cretion, defense of the body and support of other organs, and reproduction. 

An examination of the work performed by the appendages of the Chydo- 
ridae shows that some functions are carried out by some part of a leg or of 
several legs, while other functions are performed by several legs together 
with other parts of the body (Smirnov, 1968a). In other words, functional 
units do not necessarily correspond to morphological units. The term 
functional unit (functional complex) refers to a group of structures which 
perform a certain function. Morphologically different structures may par- 
ticipate in a single activity. Cases in which a functionally homogeneous 
structure (which therefore is also homogeneous in external appearance) 
consists of elements of different morphological nature exist also in other 
invertebrates. Thus, the labrum of chironomid larvae bears a functionally 
homogeneous fan which consists of chetae and chetoids (i.e., appendages of 
different morphological nature; Shilova, 1965, Figures 2—1 and 8; 1966). 


79 


The term "functional complex" or "functional unit'' is not new. It is found 

in Pontecorvo (1958: 28, "unit of function"), in Huxley, who refers to genes 
as "functional units of physiological action" (Huxley, 1963: 28), and in Bock 
and Wahlert (''functional complex," ''functional unit, '' ''character complex," 
Bock and Wahlert, 1965). Bock and Wahlert (1965: 272) define the functional 
complex as a character of the organism, which consists of characters of a 
lower order which operate together for the performance of a given general 
biological role. Although each organ performs some function, the organism 
has specialized structures (organs) for the performance of specific functions. 
We believe therefore that several functional complexes corresponding to the 
above functions can be established in the Chydoridae. Each functional com- 
plex may differ from one species to another. Basically different functional 
complexes are assigned to different morphofunctional types. An attempt is 
made to correlate their operation and structure with the biology and behavior 
of each species. The concept of functional units permits a better under- 
standing of the operation of the organism and the group of sense organs which 
perform a given function. Each functional unit consists of a performing and 
a perceiving part. 

In addition to the division of functions between different organs, there are 
cases in which an organ performs several functions. Bock and Wahlert 
(1965: 275) state that a character may have several functions simultaneously, 
usually even if it has only one form. A related concept is that of multifunction- 
ality (Aleev, 1963: 220; Zuev, 1966: 45, 109). Movements of legs II and III 
scrape food and at the same time move the rows of feathered setae which 
form the filtration chamber and bring food to the mouth. Another example 
of a combined performance of functions is the operation of the postabdomen.,. 
The postabdomen is situated in the pump chamber between the exopodites 
of legs IV and V and takes part in locomotion (repulsion from the substrate); 
the postabdomen cleans the exopodites of the legs which form the pump 
chamber with its lateral setae by moving between the legs; by moving for- 
ward, the postabdomen cooperates with leg I in discarding lumps of food 
from the mouth. The postabdomen obviously takes part in the work of 
different functional units. Feeding and respiration are morphofunctionally 
combined in the Chydoridae, The organs which obtain food are also respon- 
sible for the oxygen supply; the blood carries both food and oxygen. 

Behavior is closely associated with the morphology of these structures 
which form specific functional complexes. A thorough study of the com- 
parative functional morphology of the Chydoridae was published by Fryer (1968). 


FUNCTIONAL COMPLEX RESPONSIBLE FOR SWIMMING 


The antennae and their musculature are the performing part of this 
functional complex, The perceiving part consists of the eye, the ocellus, 
the tactile setae on the antennae, and, partly, the antennules with the 

75 esthetascs. The function of the antennules can be evaluated in terms of 
their relative size and the frequency of beats during swimming. The length 
of the rami of the antennae is 9 to 29% of the body length, and that of the 
feathered distal setae of the antenna 16 to 57% of the body length (Table 1; 
Dybowski and Grochowski, 1898a). The pelagic Daphniidae have natatorial 
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antennae of similar size. However, the body of the Chydoridae is more 
strongly chitinized and therefore much heavier. Moreover, the antennae 

of the Chydoridae bear only 8 or 7 natatorial setae, compared with 9 in 

the Daphniidae and at least 15 in the primitive Sididae. The oligomerization 
of the number of natatorial setae in the Chydoridae is functionally associated 
with the reduced requirements for swimming in the coastal zone. 


TABLE 1. Relative length of the rami of the antennae and their setae as % of the body length 
(after Dybowski and Grochowski, 1898a) 


Eww 2 |e bo z 

CRON oEst | OnOmG to 

Species | Exopodite | Endopodite | Yu # a, |e 3 = 5 

| + + 
Eurycercus polyodontus ...... 16 14 27 27 
PLOMRO MS wets Goo o ool 6 13 13 39 37 
PEMMININCHUIMASTUSE Vecepenora ees wists he. | 7 17 52 45 
Py ERWMCATUGs ooo donee c00006 14 14 39 36 
AAU@MBAINE CRCUBAo6G66065050000 23 23 49 42 
Pseudochydorus globosus | 
GIODOSUS oacscodndcoonO OGD it? 17 58 58 
Disparalona rostrata......... | 19 19 33 37 
PLADOUEMEE ElwiMS 66550500005 16 14 34 33 
Okxoyjuine May sveminiciaiuidiis Wego ae =e 13 13 34 23 
Graptoleberis testudinaria.... 16 15 41 34 
ACROPMELUG MERDECSooagdedacdoo6 20 19 40 28 
Camptocercus rectirostris.... 12 9 27 23 
IMOMOS|OTLMS GiGMER G G5 oo8055 50 29 29 o7 49 
LEVAig@iA WeyGiel oo 5000066000 13 11 Ih 19 16 
1 


The setae of the third segment of the rami of the antennae are especially 
well developed in the Chydoridae. The second segment bears a smaller seta, 
and the seta of the first segment is small or absent. This can be interpreted 
as a suppression of the proximal by the distal setae. It is interesting that 
the seta of the first segment is sometimes larger than the others in Macro- 
thrix. Inthe Chydoridae, the periods of swimming are shorter than the 
time spent on the substrate. The antennae (like the antennules, legs I, I, 
Ill, and IV, the postabdomen, and the mandible) do not perform continuous 
rhythmic vibrations. During the swimming periods, the antennae of the 
Chydoridae beat about twice as frequently as those of the Daphniidae. 


Frequency of beats of the antennae per minute at 22°C 


Eurycercus lamellatus (length2.2mm) .... 360 
PIEUMPORRUS AGCMMNEMNS cocoon ocda00bon0000 330 
Po ERMIMCATENS ooo no obbdoomoOd Goo Do OG cOD 300 
IDS) ATANOME ROGEVEEE Goo coop od oo00 600 345 
Chydorus sphaericus -......1..0..-.5. 406 
Elng GUIS soancodaecogodonenGaodaed 312 
Pseudochydorus globosus ............. 345 
BLA DSTEMEA AURIS ocogdodooavobagdnad 252 
MOMOS ULES GUISE oo s5g60dcoccdGcoo006 360 


Daphnia magma (after McMahon and Rigler,1963) 165 


The swimming capacity of the Chydoridae is associated with their external 
form. They have a rounded profile; the ventral side is less convex than the 
dorsal side even in rounded forms. The ratio of the length to height varies 
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from 1 to 2.26; it is lower in the Chydorinae and higher in the Aloninae 
(Figure 103). The primitive subfamily Eurycercinae has an intermediate 

76 position; its length to height ratios are situated in the zone of overlap of 
the former two subfamilies. The height to width (thickness) ratios vary 
from 1 to 1.8 in the Chydorinae. The Aloninae, which have a different 
phylogenetic direction, have a laterally compressed body with a height to 
width ratio from 1.7 to 2.26. The males are usually wider than the females. 
The dorsal or ventral view shows a streamlined figure resembling the 
cross section of a biconvex lens. Only a few authors have illustrated the 
anterior view. 
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FIGURE 103. Distribution of the length/width and height/width ratios: 


1 — Eurycercinae; 2 — Chydorinae; 3 — Aloninae. 


The frontal section is generally oval but shows characteristic differences 
in different biological and taxonomic groups (Figures 104—106), The area 
of the frontal section is very small compared with the lateral area or with 
the longitudinal section. This is not surprising, since the animals swim and 
run forward. The considerable height of the body of the Chydoridae in rela- 
tion to the length (length to height ratio not greater than 2) is connected with 
their comparatively low swimming speed. We determined the swimming 
speed in a tray 5mm wide and 100mm long. Most Chydoridae swim at speeds 
of 2.5 to 7mm/sec; Monospilus swims slowly at a speed of 0.7mm/sec, 
while the swimming speed of the large Eurycercus may be as much as 
20mm /sec (Table 2). The body form of the Chydoridae enables them to 
squeeze through masses of filamentous algae or particles of detritus. 

We determined the rate of sinking after the method of Brooks and Hut- 
chinson (1950) and Yashnov (1952). The experiment was carried out in 
a jar 15cm wide with a 30cm layer of distilled water. The crustaceans 
were immobilized with dilute hydrochloric acid. The data obtained are 
given in Table 3. 

The table shows that the sinking rate of small Chydoridae is 2 to 3 mm/sec. 
Large Chydoridae sink more rapidly. The sinking rate of an egg-bearing 
female of Euryecercus lamellatus is He greater than that of an egg- 
bearing Daphnia longispina of the same size; this difference is mainly 
due to the stronger chitinization of Eurycercus lamellatus. 

Comparison of the rates of sinking (Table 3) and swimming (Table 2) of 
the Chydoridae shows that swimming is more rapid. 
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FIGURE 104. Anterior view of Chydorinae: 


A—Pleuroxus truncatus, female, height/width 1.5 (Cherepovets Reservoir, 
16 September 1963); B—P. truncatus, male, height/width 1.8 (same locality); 
C—P.trigonellus, female, height/width 1.6 (Rybinsk Reservoir, 24 July 1965); 
D—P.trigonellus, male, height/width 1.8 (same locality); E—P. aduncus, 
female, height/width 1.6 (Sutka River, 11 August 1962); F—P.uncinatus, 
female, height/width 1.4 (Il'd River, 10 August 1962); G—P. striatus, female, 
height/width 1.3 (Rybinsk Reservoir, 12 July 1962); H—P. letourneuxi, female, 
height/width ratio 1.3 (Turkey, Florya, March 1939); 1— Alonella excisa, 
female, height/width 1.5 (Rybinsk Reservoir, 3 May 1962); J — A. excisa, male, 
height/width 1.4 (Rybinsk Reservoir, 2 October 1962); K— Disparalona ros- 
trata, female, height/width 1.6 (Pechora River, 8 August 1963); L— D.ros- 
trata, male, height/width 1.4 (Rybinsk Reservoir, 15 September 1965); M— 
Chydorus sphaericus, female, height/width 1.3 (Rybinsk Reservoir, 13 June 
1931); N— Pseudochydorus globosus, female, height/width 1.3 (Storm 
King Dam, Queensland, Australia, 9 November 1964); O— Chydorus gibbus, 
male, height/width 1.3 (Rybinsk Reservoir, 30 September 1965); P— Ch. gibbus, 
female, height/width 1.8 (Rybinsk Reservoir, 15 September 1965); Q— Ch. 
barroisi, female, height/width 1.3 (Borumba Dam, Australia, 16 February 1965); 
R—Ch. bicornutus, female, height/width 1.05 (including the keels, after 
Doolittle, 1911); S— Dunhevedia crassa, female, height/width 1.5 (Storm 
King Dam, Queensland, Australia, 9 November 1964); T— Pleuroxus pami- 
rensis, female, height/width 1.06 (including the keels, after Vereshchagin, 
19283). 


The Eurycercinae, Sayciinae, and Aloninae have a vertical keel which 
ranges from barely visible to strongly developed. Some species of Acro- 
perus andCamptocercus have a well developed vertical keel in the 
form of a large transparent comb. This keel is apparently a defensive 
formation because the worm Chaetogaster diaphanus Gruith. is al- 
most unable to catch Acroperus harpae while it consumes numerous 
juvenile Eurycercus of similar size but without a keel (Green, 1954). 

The Chydorinae have no vertical keels, but lateral keels may be present in 
some species of Pleuroxus and Chydorus (Figure 104). The height to 
width ratio of these forms, which are wide in any case, attains 1.05. In 
contrast to the swimming forms, the maximum width of benthic Chydoridae 
is above midheight (especially in Monospilus dispar, Chydorus 

78 sibbus, and Pleuroxus uncinatus); moreover, benthic species have 
a rugose or ribbed surface (P. uncinatus and Disparalona rostrata, 
Figure 104) and retain molted valves (Monospilus dispar, Acroperus 
elongatus, and Rhynchotalona falcata). All the head pores of the 
wide forms are situated close to the median vertical plane. The subfamily 
Aloninae has cases in which the lateral pores are situated close to the main 
pores or distant from them. Vital staining shows cavities associated with 
the main pores in all Chydoridae and also canals at the lateral pores in 
Eurycercus and the Aloninae. The development of the keels was possible 
only in groups in which the small pores are situated far from the median 
line (cf., Acroperus elongatus and A. harpae). In the keeled species 
of Camptocercus, the small pores are situated far from the main ones. 
There are no keels in groups of Chydoridae in which the small pores are 
situated close to the median line. 


TABLE 2. Swimming speeds of Chydoridae, mm/sec 


Average i Maximum 


Species t, °C 
ahaa | speed speed 
Biapertura affinis, adult females......... 16 5 7 
Chydorus sphaericus, adult females....... 16 7 9 
Eurycercus lamellatus, female, 2mm long 16 17 20 
Disparalona rostrata, adult females with 
15 2.9 3.2 
EMbIyOS - ee ee eee ee ee ee 
D. rostrata, ephippial females ............ 15 2.6 3 
Desyoisimnatawadultwinalesmeemes icine oieueiel ec alc 15 2.4 2.5 
Chydorus gibbus, adult females with 
15 5 6 
GMIBCS gioco ooodsoadcs Oooo sod odd OS 
Rhynchotalona falcata, ephippial females .. 15 2.5 3 
Monospilus dispar, adult females......... 15 0.7 0.7 
Acroperus elongatus, ephippial females.... 18 5 a 
i us 


80 Although the Chydoridae can move on the substrate in any position, they 
swim with the dorsal side either up or down. Euryalona orientalis, 
Ibelyidi gi Opsiilis, cugy ir ostiijs (Sars 1901 pe lkveny chitcuiamanuiic temcrlaits 
(Sars, 1886), and Alona costata swim with the dorsal side down. Chy- 
dorus sphaericus swims with the head up and the ventral side forward. 
Young females of Eurycercus lamellatus swim with the dorsal side 
up. Large adult gravid females of E. lamellatus swim with the head up 
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because of the changed position of the center of gravity. They move with 

the dorsal side forward. E. lamellatus begins to swim after being dis- 
turbed with a needle, but only for a short time, from 1 to 100 sec, usually 
less than a minute. They usually rest in the corners between the walls and 
bottom (in experiments without silt). The average number of stops in the 
corners was over 70% of the total number of stops. Dunhevedia serra- 
ta swims in jerks (Fryer, 1957). The relative length of the rami of the 
antennae and distal setae of Camptocercus rectirostris is less than 
in other Chydoridae (Table 1) because of the considerable length of the body. 
This is compensated by the long postabdomen, which is responsible for re- 
pulsion and causes the jerky movement. Eurycercus lamellatus sinks 
rapidly to the bottom when a resting culture is disturbed. Many Chydoridae 
react to contact by stopping their movements and sinking to the bottom, where 
they remain immobile for several seconds; they then resume swimming (for 
example, Disparalona rostrata, male and female), 
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FIGURE 105. Anterior view. Males and females not drawn to the 
same scale: 


A—Eurycercus lamellatus, female, height /width 1166), 
length 2.4mm (Cherepovets Reservoir, 20 October 1963); B — 

E. lamellatus, male, height/width 1.3, length 1.0 mm (same 
locality); C,D—Monospilus dispar, female and male, 
height/width 1.7 (Rybinsk Reservoir, 15 September 1965); E, F — 
Graptoleberis testudinaria, female, height/width 1.6 
(Cherepovets Reservoir, 16 September 1968). 


The sense organs of the Chydoridae are markedly modified due to their 
living close to the shore and on the bottom. The reduction in the number of 
facets in the Chydorinae and Aloninae compared with the primitive Eury - 
cercus reflects the lesser importance of a differentiated perception of 
form in a turbid coastal and benthic environment. The pigment spot is larger 
than the eye in benthic forms such as Chydorus gibbus, Rhynchota- 
lona falcata, and Leydigia. The benthic Monospilus dispar has 
only one pigment spot. In relation to body size, the eye and the pigment spot 
are larger in males than in females (Figure 105). Dadaya macrops, 
which lives at the surface, has an unusual development of eye and ocellus 
(Figure 72). 
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TABLE 3. Average sinking rate of immobilized female Cladocera, females with embryos, 
mm/sec at 17°C 


Sinking rate 
Species Length, mm Sinking rate | as percentage 
of body length 
oe ee 
Chydorus sphaericus............. 0.4 2 500 
PIGUPOXNS AGUNCMS scancocoacrdo0oodn 0.6 3.3 990 
Alona quadrangularis............ 0.7 Doll 385 
Eurycercus lamellatus (without embryos) 0.8 2.8 350 
E. lamellatus (without embryos) ....... 1.4 6.4 457 
if, LammellatM@S cosoocacocossocona0%c 2 10 000 
5S, lammellatMgs cocdnnoerocoocnco on 00 2.4 13 543 
Ceriodaphnia quadrangula........ 1 2.5 250 
DAD MniA LOMBeUlS OIA oGoooscc00000c 2 7.8 390 
SimoOCepMNalMS WwEEbUlMS Goocoo0 006 c 2 8.6 430 
Sida eryevaihina oaocosccodooovgoge | 2.9 11.8 472 


There are some data on the effect of light on the movement of Chydoridae. 
Chydoridae, including the benthic Monospilus, Rhynchotalona, Chy- 
dorus gibbus, and Pleuroxus uncinatusS are positively phototactic. 
P. truncatus is attracted mainly by the blue of the sky and blue parts of 
the spectrum and reacts pcsitively to ultraviolet light (Peters, 1927). When 
illuminated from above, Pseudochydorus globosus and Kurzia 
latissima move downward when the color changes from yellow to white, 
and upward when the light changes from blue to white (Smith and Baylor, 
EOS) Hers ChUGLO Ch yao US solo os us andykouiciz ays War his sii maa movie 
at right angles to the plane of polarization in polarized light (Baylor and 
Smith, 1953). 


FUNCTIONAL COMPLEX RESPONSIBLE FOR 
MOVEMENT ON THE SUBSTRATE 


The specialization of Chydoridae for life on the substrate (in the littoral) 
has resulted not only in the development of a functional complex responsible 
for movement on the substrate but also in a marked modification of the form 
of the body and of the morphology and performance of structures for obtaining 
food and for other activities. 

The functional complex responsible for attachment and movement on the 
substrate consists of the outer ramus of the endite of leg I, the postabdomen 
(performing part), the exopodite of leg I (Figures 107—127), the antennules 
with their esthetascs (perceiving part), and the corresponding muscles. The 
postabdomen and antennules also take part in obtaining food. 

The ability of the Chydoridae to move between particles of silt, over- 
growths, filamentous algae, etc., is mainly dueto their small frontal section. 
Some forms move on the surface of the silt or on one side (Alona quad- 
rangularis). 

The bottom sediments are not a fine homogeneous suspension but consist 
mainly of lumps, most of them feces. Filamentous algae are a favorite 
substrate of the Chydoridae, as is the surface of macrophytes. Acroperus 
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harpae settles on detritus particles, on threadlike remains of macro- 
phytes, and especially on filamentous algae covered with epiphytes (on 
Oedogonium, Vaucheria); it also feeds on the surface of particles 

of feces. Chydorus sphaericus remains for a long time on dead 
Cladocera covered with bacteria. The Chydoridae may remain suspended 
on the surface (with the dorsal side down) on which they move, e.g., 
Pleuroxus! truncatus:  Peystriat us. and)» iWs)paisa) Konia molstecataT 
Dadaya macrops is specialized for feeding below the surface and can 
suspend itself on it (Fryer, 1956; Lochhead, 1961). The ventral margin 

of this species is darker than the dorsal margin. 


FIGURE 107. Relative position of the appendages of Acro - 
perus harpae 


When Acroperus harpae andCamptocercus are Situated on the 
substrate, their antennae are directed down and posteriorly so that the setae 
of the exopodite extend along the sides of the valves toward the posteroven- 
tral corner of the valve; the setae of the endopodite are situated slightly 
higher. The antennae of the running Pseudochydorus globosus are 
immobile; directed downward, and withdrawn under the valve. The an- 
tennules of this species move only rarely while the animal moves. 

Hurycercus lamellatuls, Dis parallona riositima ta; Wer opedus 
harpae, and Biapertura affinis move with the ventral side toward 
the substrate. Chydoridae may feed on one side and in other positions as 
well. If the particle is large, the crustacean moves on it with legs I, 
pushing off with the postabdomen. If the particle is small, the animal 
rotates it with the base of the claws (situated behind leg II) while the post- 
abdomen makes small jerks. It feeds on the surface of the food particle, 
which it holds and rotates. Acroperus harpae moves rapidly through 
filamentous algae by jerky movements of the postabdomen, When resting 
ona filament, A. harpae holds it with the setae of legsIso that the filament 
is situated partly between the valves and between the legs. The valve does 
not press on the filament. The crustacean moves along the filament or in 
a spiral, using the hard setae on the endite of leg II to remove diatoms. On 
reaching the end of the filament, the crustacean moves the antennae, turns 
around, and goes back along the filament, feeding constantly. The animal 
does not leave the filament during the turn. It passes around a detritus 
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B 
See 
FIGURE 108. 


A — anterior end of a female of Eurycercus lamellatus on the substrate; 

B — anterior end of a female of Chydorus sphaericus on the substrate; 

C — anterior end of a male of Ch. sphaericus onthe substrate; D—male of 

Ch. sphaericus, attached to valve of a female (Rybinsk Reservoir, October 1965). 


FIGURE 109. Outer ramus of endite and exopodite of females: 


A—Eurycercus glacialis (left side,Holland); B— E.lamella- 
tus; C—Saycia cooki (Australia). (Legs1 are shown in Figures 
109— 127.) . 
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FIGURE 110. Outer ramus of endite and exopodite of female of Pleuroxus 
(tight side, outer view): 


A—P.aduncus aduncus (Il'd River, 10 August 1962); B— P. letour- 
neuxi (Turkey); C—P. trigonellus trigonellus (Cherepovets Reser- 
voir, 8 August 1963); D-— Dadaya macrops (Gayndah, Queensland, 
Australia, 29 October 1964). (Not drawn to scale. ) 


FIGURE 111. Outer ramus of endite and exopodite of female of Pleuroxus: 


AV— Pe truwinicractit s (right side, outer view; Rybinsk Reservoir, 18 Septem- 
ber 1962); B—P. striatus (right side, outer view; Rybinsk Reservoir, 

12 July 1962); C—P. uncinatus (left side, outer view; I1'd River, 

10 August 1962). 
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FIGURE 112. Outer ramus of endite and exopodite of females: 


A—Pleuroxus hamatus hamatus (after Brooks, 1959); 

B — P. similis (right side, outer view; Lake Issyk-Kul’, 

10 August 1964); C—P. hamatus vulcanicus (after Brehm, 
1951a). 


FIGURE 118. Outer ramus of endite and exopodite of females: 


A—Alonella excisa excisa (left side, outer view; 
Rybinsk Reservoir, 3 May 1962); B— Disparalonma rostrata 
rostrata (left side, outer view; Uglich Reservoir, 23 July 
1962); C—Chydorus brevidentatus (White Nile, 19 
April 1964). 
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FIGURE 114. Outer ramus of endite and exopodite of females: 


A—Chydorus sphaericus; B—Ch. eurynotus; C—Pseudochy- 
dorus globosus; D—Chydorus barroisi; E—Ch. gibbus. 
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FIGURE 115. Outer ramus of endite and exopodite of females (right 
side, outer view): 


A—Biapertura affinis (Shumarovka River, 2 August 1962); B — 
Alona quadrangularis (Ladka River, 14 August 1962); C — 

A. cambouei (Minindie Lakes, New South Wales, Australia, 

29 September 1961). 


61018 8 92 


(86) 


FIGURE 116. Outer ramus of endite and exopodite of females (right side, outer view): 


A—Tretocephala ambigua (Lenkoran’ district, 26 May 1963); B—-Oxyu- 
rella tenuicaudis (Ivan'kovo Reservoir, 21 July 1962); C—Kurzia longi- 
rostris (Lake Djor, White Nile, 8 February 1964); D—Euryalona orientalis 
(left leg, posterior view; White Nile, Um-Arda, 11 April 1964). 


FIGURE 117. Outer ramus of endite and exopodite of female of Acroperus: 


A—A. alonoides (left side, outer view; Cherepovets Reservoir, 16 Septem- 
ber 1962); B— A. elongatus (right leg, inner view; Uglich Reservoir, 

23 July 1962); C— A. harpae (right leg, anterior view; Rybinsk Reservoir, 

13 June 1961). 
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FIGURE 118. Outer ramus of endite and exopodite of female Camptocercus: 


A-—C. rectirostris (left leg, inner view; Rybinsk Reservoir, 13 September 1961); 
B —C. lilljeborgi (ight leg, outer view; Sutka River, 11 August 1962); C — 
C.uncinatus (right leg, inner view, female; White Nile, Um-Arda, 11 April 1964). 


FIGURE 119. Outer ramus of endite and exopodite of females: 


A—Leydigia ciliata (left leg, outer view; Lake Karmak-Kul’, Aktyubinsk 
Region, 15 August 1965); B—L. australis (after Sars, 1886); C—L. leydigi 
(left leg, outer view; Ladka River, 14 August 1962). 
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FIGURE 120. Outer ramus of endite and exopodite of females: 


A—Graptoleberis testudinaria (right leg, outer view; 
Cherepovets Reservoir, 16 September 1963); B— Monospilus 
dispar (left leg, outer view). 
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FIGURE 121. Outer ramus of endite and exopodite of males: 


A—Eurycercus lamellatus (left leg, outer view; Rybimsk Reservoir, 
2 October 1962); B— Disparalona rostrata rostrata (left leg, outer 
view; Rybinsk Reservoir, 15 September 1965). 
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FIGURE 122. Outer ramus of endite and exopodite of male of Pleuroxus: 


A—P. trigonellus trigonellus (left leg, outer view; Rybinsk Reservoir, 
24 July 1965); B—P. aduncus adunceus (left leg, outer view; Rybinsk Reser- 
voir, culture); C— P. truncatus truncatus (left leg; Rybinsk Reservoir, 

18 September 1962). 
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FIGURE 123. Outer ramus of endite and exopodite of males: 


A—Chydorus sphaericus; B—Ch. gibbus; C—Pseudochydorus glo- 
bosus globosus. A, B—Rybinsk Reservoir; C — Cherepovets Reservoir. 
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FIGURE 124. Outer ramus of endite and exopodite of males (left leg, outer view): 


A—Tretocephala ambigua (Lenkoran' District); B— Alona costata 
(Cherepovets Reservoir, 21 October 1963); C— Biapertura affinis (Rybinsk 
Reservoir, 18 September 1962). 
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FIGURE 125. Outer ramus of endite and exopodite of males: 


A—Acroperus alonoides (tight leg, outer view; Cherepovets Reservoir); 
B — A. elongatus; C—Alona rectangula rectangula (left leg, 
outer view; Lake Issyk-Kul', 12 October 1965). 
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particle. A. harpae does not remain long on a cellulose fiber but runs 
along it and swims away. 

The Chydoridae pass from one substrate to another in search of food. 
After finding a suitable substrate, they remain for a long time and feed. 

A similar observation was reported by Sars (1886) for Leydigia aus- 
tie alias. 

It was found that the swimming periods of the Chydoridae are much 
shorter than the time spent on the substrate. 

The outer ramus of the endite of leg I bears strongly chitinized setae, 
while the exopodite bears thin tactile setae. 

The outer ramus of the endite and the exopodite are separated by deep 
grooves from the leg so that they appear as distinct segments. Each of 
these parts of leg I has a musculature and is independently mobile. 

The outer ramus of the endite of females bears three setae of different 
length. Three setae are apparently the minimum necessary for fixation 
on the substrate. The inner seta is shorter than the others, hook-shaped, 
and grasps the substrate. The other two setae are of slightly different 
length; they are unilaterally feathered (brushlike) and hold the substrate. 
The anterior seta is slightly shorter than the posterior, which corresponds 
to the spatial relationships with the ventral margin of the valve. Thus, leg I 
(including the outer ramus of the endite) is situated obliquely to the ventral 
margin of the valve, and the distance from the ventral margin of the posterior 
side of the endite to the margin of the valve is shorter than the distance from 
the dorsal margin of the posterior side of the endite to the valve margin. 
Observations on PileuTnox us) unied nia tus and Avex Oper Ss) wham ore 
have shown that the animal uses the three setae on the outer ramus of the 
endite for holding the substrate. In this position, the seta of the exopodite 
is taken out from under the valve and directed anteroventrally. 


FIGURE 126. Outer ramus of endite and exopodite of males: 


A—Rhynchotalona falcata (right leg, left side; 
Rybinsk Reservoir, 30 September 1965); B — Leydigia 
australis (after Sars, 1886). 
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Most Chydoridae feed on a convex substrate (detritus particles, fila- 
mentous algae). In this case the inner ambulacral seta should be shorter 
than the others, since the detritus particle is situated between the legs. 

This is in fact the case. The hook-shaped seta is short in females of 

Dries Dia LOnmecal i Olsitin a Ha. wAelo na mgiuladi: ans wilair is, Wie o ple bus, 
and Leydigia, which live among particles of silt and feed on detritus. In 
contrast, the hook-shaped seta is large and only slightly shorter than the 
others in the female Pleuroxus truncatus, Alonella excisa, and 
Biapertura affinis, which live on plants. 

An enlargement of the inner hook-shaped seta is found also in the Aloninae. 

The form and position of the outer ramus of the endite and the exopodite 
are modified in some Chydoridae. In Leydigia which lives on silt, the 
exopodite and the outer ramus of the endite are very long and well differ- 
entiated from the base of the endite. The tactile seta of the exopodite is 
very long. In Dadaya macrops, which feeds on the surface, these parts 
of leg I are small and situated in the middle of the endite, probably because 
of the type of substrate. A characteristic modification of the structures which 
form this functional complexispresentinGraptoleberis testudinaria. 
The inner of the three setae on the outer ramus of the endite of leg 1 is very 
short, the other two are long and of about the same length. The contact with 
a flat substrate is also responsible for the development of a setiform append- 
age in the proximal part of the anterior surface of the endite of leg I. The 
ventral side appears as a flat sole formed by the wide rostrum and the 
extended anterior part of the ventral side of the valves. 

mhevexopodite of Hurycercus and) Pleuroxus bears a long tactile 
seta and a short seta. Observations have shown that the long seta feels the 
substrate some distance from the animal. The short seta may have a tactile 
function at close range (in Pleuroxus truncatus): another possible 
function is tactile perception of the position of the exopodite with respect 
to leg I or other parts of the body. 


FIGURE 127. Outer ramus of endite and exopodite of males (right leg, outer 
view): 


A—Graptoleberis testudinaria (Cherepovets Reservoir, 16 September 
1963); B— Monospilus dispar (Rybinsk Reservoir, 30 September 1963); 
C—Leydigia leydigi (Ladka River, 14 August 1962). 
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In Alonella, Dunhevedia, Dadaya, and in the Aloninae the 
exopodite bears one long seta which is directed anteroventrally; it moves 
with the exopodite separately from the other part of leg | and feels the 
substrate. 

The distal papillae of the antennules are directed ventrolaterally. They 
may be almost equal or markedly different in length (Acroperus, Clamp - 
tocercus), permitting perception at different distances. 

The structures of this functional complex in the male differ from those 
of the female in most species (Figures 121—127). 

The outer ramus of the endite of the male Hurycercus and of the Alo- 
ninae bears three setae, that of Pleuroxus four. In Huryeercus, one 
of the three setae is hook-shaped and much smaller than the others. Two of 
the four setae in Pleuroxus are short and hook-shaped. In the male Alo- 
ninaeyandy in Dials) lave allo mlal eco staal tay clOrstgia bayuall lysetae:argenonmeteiment 
length. The males differ markedly from the females in this respect, viz., 
one of the setae is hook-shaped and much shorter than the others. 

All male Cladocera have a chitinized hook on the base of the outer ramus 
of the endite of leg I which serves for attachment to the valve of the female. 
Contrary to the view of Herrick (1884), the hook on the endite of leg I of the 
males is not a modification of a seta, but probably developed from one of 
the tubercles on the outer ramus of the endite. 

The setae on the outer ramus of the endite of leg I vary in form from 
thin setae with unilateral setules in the distal part to thick hooks without 
setules. Comparison of homologous setae of different species shows that 
the hook-shaped setae develop from one of the basal setae, which grows 
markedly in size, while the distal part of the seta with the other setules 
disappears (Figures 128 and 129). 

The most primitive structures of this functional complex are found in 
Saycia cooki, where both the exopodite and the outer ramus of the endite 
bear setae of equal length and form. This functional complex is of uniform 
structure in the Eurycercinae, Chydorinae, and Aloninae; it has a similar 
structure in many Macrothricidae. 

Leg I of the Chydoridae resembles leg I of the Daphniidae but not that of 
the Sididae. 

Comparison of leg] of Daphnia pulex (De Geer) and Pleuroxus 
aduncus shows that the main difference between them is the presence of 
three strongly chitinized setae on the outer ramus of the endite in the Chydo- 
ridae: the setae of the inner ramus of the endite are short but the stem of 
the endite is large. The muscles of leg I of the Chydoridae are large and 
specialized for moving different parts of the leg. 

According to Lilljeborg (1900), leg lof Daphnia pulex bears ever- 
sible hooks which are also characteristic for the Chydoridae; the exopodite 
has a long and a short seta, the outer ramus of the endite has 2 setae, the 
inner (lobed) ramus of the endite has 8 feathered setae, and the inner side 
of the inner ramus of the endite has 2 setae. In Daphnia longispina 
O.F. Miller (D. variabilis Langhans), Litynski (1916) found 2 setae on 
the outer ramus and 10 setae on the inner ramus of the endite. In the 
Daphniidae, leg I moves together with the other legs; its movements are 
restricted. 
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FIGURE 128. Setae on outer ramus of endite of leg I showing the develop- 
ment of the hook-shaped setae: 


A —seta 2 of Eurycercus glacialis; B—seta 30f Camptocercus 
lilljeborgi; C—seta3 of Alona rectangula novae-zelandiae; 
D—seta 2 of Camptocercus uncinatus; E—seta 3 0f C. uncina- 
BUSS EB ser Oi Co HOCH FOSERI 


The postabdomen of the Chydoridae is well developed, relatively long 
and bent under the body. The postabdomen of Hurycercus forms a 
continuation of the body, as in the Daphniidae and Sididae: it contains the 
intestine and blood. In the more specialized forms (and the majority of 
the Chydoridae are specialized forms), the anus is situated in the proximal 
(functionally lower) part of the postabdomen, and blood does not circulate 
in the postabdomen. In Dunhevedia, the anus is displaced toward the 
functionally posterior side of the postabdomen. The postabdomen does not 
form the posterior end of the body here but becomes a specialized appen- 
dage. Instead of being a continuation of the body, the postabdomen forms 
a lateral process at the posterior end of the body. 

The ratio between body length and the length of the postabdomen of the 
Chydoridae varies from 1.9 to 3.8 (usually 2.0—3.4: Figure 130). This 
explains the uniform function of the postabdomen as a lever in different 
species of Chydoridae. The subfamilies Chydorinae and Aloninae do not 
differ much from one another in this respect. 

The postabdomen of the Chydoridae takes part in the movement on the 
substrate and in obtaining food. Its repulsion causes a rotation of the food 
particle if itis small, or moves the body on large substrates. 

The postabdomen can be bent downward, downward and posteriorly, 
move forward between the legs (by bending the posterior end of the abdomen), 
and then make a pushing-off movement downward and posteriorly; this was 
observed in live specimens of Eurycercus lamellatus, Pleuroxus 
ShtiperiseltueSeawo. mye ne ome luis ands Gira ptiole biene dis mrerSnt Uldiiimara iar 

Repulsion by the postabdomen begins when repeated movement of legs I 
is insufficient for movement. In extreme cases, when the crustacean is 
holding onto something (or adheres to the surface film) the postabdomen 
makes abrupt jerks and is extended so that the apex of the claw points posteriorly. 
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FIGURE 129. Setae on the outer ramus of the endite of leg I: 


Alona rectangula (I'd River, 10 August 1962): A — seta 2, 
B—seta 3; Kurzia longirostris (Lake Djor, White Nile, 
8 February 1964): C — seta 3, D — seta 2. 


If there is an obstacle, the forward movement and the wide downward- 
backward movement of the postabdomen may be accompanied by a lateral 
bending of the postabdomen because of the asymmetrical action ofthe muscles 
of the night and left side (2 leuroxus trigomellus, and (Pit cu mcramuns)e 
This can easily be observed if the crustacean is placed in a small drop of 
water ona glass slide. This lateral bend takes place when the postabdomen 
finds no support for repulsion. Bending of the postabdomen away from the 
median vertical plane finds the necessary support (the surface of the glass 
in this case) and pushes off to escape. The main movements of the post- 
abdomen of Acroperus harpae (Figure 131) are as follows: 1)a forward 
movement in which the postabdomen bends slightly toward the abdomen and 
moves forward (because of the bending of the posterior part of the abdomen) 
followed by a brushing movement for the removal of particles which interfere 
with the action of leg II and for the removal of particles from the mouth; 

2) a downward repulsion for the removal of excessively large food particles, 
for the ejection of feces, and for repulsion from the substrate during move- 
ment; 3) a downward- backward movement for escaping from entanglement 
in filamentous alisae or the Surtace) film, ete. © amp tio ce rice us lllae 
bor gi uses its postabdomen for pushing away obstacles and predators and 
for cleaning the food groove between the legs and the outer surface of the 
valves (Green, 1956). In contrast to Acroperus, the postabdomen of 
Camptocercus lilljeborgican move upward and posteriorly outside 
the valves (Figure 132). According to Green (1956), this movement is made 
by rapid contraction and relaxation of longitudinal muscles together with 
rotation of the postabdomen about its longitudinal axis, caused by the 
different pull of the muscles of the right and left side. We found similar 
movements of the postabdomen inC. rectirostris. The postabdomen 

of Daphnia longispina longispina O.F. Miller makes restricted 
movements as follows: 1) bending toward the body with a subsequent brushing 
movement (ejection of an interfering particle); 2) brushing without bending 
(for the same purpose); 3) bending toward the body with a simultaneous 
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forward movement caused by bending of the abdominal part and the posterior 
part of the thorax, then a brushing movement which brings the claws to leg I 
(cleaning of legs). The movements of the postabdomen of the Daphniidae 

95 are restricted by the shortness of the postabdomen and abdomen. The 
musculature of the Daphniidae was described by Binder (1931). 

The structural adaptations of the postabdomen for a more effective re- 
pulsion from the substrate include enlargement of the distal anal denticles, 
widening of the distal end of the postabdomen in some species, and lengthen- 
ing of the distal-dorsal corner of the postabdomen in the older age groups of 
some species of Chydoridae. 
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FIGURE 130. Distribution of the ratio of length to height (abscissa) and of 
the ratio of body length to postabdominal length (ordinate). Data are 
given for both sexes: 


1 — Eurycercinae; 2 — Chydorinae; 3 — Aloninae. 


Fryer (1963b: 339) stated that the distal of the anal denticles of Eury- 
cercus lamellatus is the largest because the distal part touches the 
substrate during repulsion. A decrease in the size of the anal denticles 
proximally is even more marked in some other Chydoridae. If a denticle 
is situated before the largest denticle (on the distal side of the postabdomen, 
i.e., the side not facing the substrate), then it is small. The decrease in 
the size of the anal denticles proximally is not always gradual (Figure 133). 
Oxyurella tenuicaudis, O. longicaudis, andRhynchotalona 
falcata have several large distal denticles followed by small ones. In 
Oxyurella longicaudis, the large distal denticles are followed by 
several small ones and then by larger ones which are, however, smaller 
than the distal ones. 

If the anal denticles are well developed, the lateral setae may be small 
or absent. The suppression of the lateral setae by the anal denticles is 
more marked in the Chydorinae. The lateral setae sometimes develop at 
the expense of the anal denticles (Figure 134). 
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The lateral setae provide contact with the substrate and also clean the 
legs. The ends of the large lateral setae project beyond the margin of the 
postabdomen while the anal denticles become reduced or indistinguishable, 
as in Alona milleriy Acroperws ‘hia rpiaiey As allonioudies Si ape 
tura karua, andespeciallyinmost speciesof Leydigia. Thesuppression 
of the anal denticles by the lateral setae is especially marked in the Aloninae. 

An effective repulsion from the substrate is sometimes attained not by 
enlargement of the posterior anal denticles but by a widening of the distal 
end of the postabdomen (e.g., in Biapertura intermedia). This 
functional interpretation also explains the changes in the form of the post- 
abdomen with age: Injlarcer female's of Pe leur osauls) icul nica) Sass enti 
doch y domus «slo bios usa e voce hya kar lalate uae anc kena zee 
longirostris (i.e., in the Chydorinae and the Aloninae) the distal-dorsal 

96 apex becomes longer, so that the dorsal margin becomes concave; in 
young females, on the other hand, the apex is rounded. The stronger re- 
pulsion necessary for larger individuals is attained by lengthening of the 
apex of the postabdomen and by the development of long distal anal denticles. 


FIGURE 131. Main movements of the postabdomen of 
Acroperus harpae: 


1 — neutral position; 2 — forward movement; 3 — down- 
ward movement; 4—downward-backward movement. 


The size of the anal denticles is a specific character which varies little 
and is largely unaffected by age. 

The postabdomen of adult males serves as a penis and is markedly modi- 
fied in form; the postabdomen of young males resembles that of the females 
(Smirnov, 1967c). 

In contrast to the Daphniidae, the postabdomen of the Chydoridae has a 
well developed musculature, especially on the dorsal side where the post- 
abdomen comes in contact with the substrate (Green, 1956). Although the 
postabdomen of the Chydoridae is very long, its muscles are inserted in 
the proximal part. In the specialized Aloninae, e.g., Acroperus, 
Camptocercus, and Monospilus, the walls of the abdomen which 
contain the muscles are strengthened by chitinous elements (apodeme and 
fulcrum). According to Green (1956), the apodeme and fulcrum stiffen the 
abdominal part, provide support for the muscles in this area, and prevent 
bulging out of the abdominal walls during contraction of the muscles. The 
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dorsal parts of the segments are also strongly chitinized, as is the bend 
between the abdominal part and the postabdomen. This articulation is well 
developed in the Aloninae: however, it has no chitinous elements in the 
Eurycercinae, and rotation takes place around the middle, which is supported 
by internal ligaments. 


FIGURE 132. Main movements of postabdomen of 
Camptocercus lilljeborgi (after Green, 1956): 


1 — neutral position: 2 — forward movement between 
the legs and a downward push (for cleaning the limbs); 
3,4 — movements on outer surface of valves (for clean- 
ing the surface). 
98 The ventral side of the abdomen has 2 soft, thin cuticle and forms several 
folds when the postabdomen bends. 

In the specialized species, the postabdomen shows a marked ability to 
move forward. This movement is usually achieved by lengthening of the 
abdominal part and of the body (valves), as in Acroperus and Campto- 
cercus. The lengthening is accompanied by a change of the structure of 
the pump chamber formed by legs III—VI (Smirnov, 1968a). Because of the 
lengthening of the abdominal part, forms suchas Camptocercus lillje- 
borgiand C.rectirostris can extend the postabdomen outside the valves 
and make wide brushing movements for cleaning the outer surface of the 
valves. 

The ventral margin of the valves of the Eurycercinae and Aloninae leave 
a gap in the anterior part for the action of legs I and II. Chydorinae keep 
their valves open for attachment to the substrate and for scraping food 
(Figure 135). The integument of Graptoleberis testudinaria has 
two slightly contrasting functions: it protects the body and legs and at the 
Same time provides contact with the substrate by a wide sole. In Grapto- 
leberis, which shows the extreme degree of adaptation to crawling on 
the substrate in the Chydoridae, the rostral part of the head shield is 
curved broadly posteriorly, while the ventral margin of the valves is 
characteristically straightened in the anterior part. 

Graptoleberis moves on the substrate with the help of the antennae, 
which rest on the surface of surrounding objects and move successively 
(the antennae of the other Chydoridae remain immobile during movement). 
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FIGURE 183. Postabdomen and its armature in females (not drawn to scale): 


A — the anal denticles decrease proximally and the denticles on the distal margin are small and not in contact 
with the substrate, Biapertura affinis (Rybinsk Reservoir, 13 June 1961, preparation 40); B — slightly 
enlarged distal and anal denticles, Oxyurella tenuicaudis (Ivan'kovo Reservoir, 21 July 1962, prepa- 
ration 636); C — the large distal anal denticles are followed by small denticles and then by larger ones, 

O. longicaudis (after Birge, 1910); D— the distal anal denticles are large, those proximal to them small 
and few, Rhynchotalona falcata (Lake Muolan-Yarvi, Karelian Isthmus, 27 July 1956, preparation 715); 
E—the anal denticles are suppressed by tufts of large lateral setae and the postabdomen widens distally, 
Biapertura intermedia (Vel'yu River in the Pechora Basin, 2 August 1958, preparation 91). 
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FIGURE 184. Postabdomen and its arma- 
ture in females: 


A—Leydigia leydigi (Ladka River, 
14 August 1964), the anal denticles are 
suppressed by the well developed lateral 
setae; B — old female Pseudochydorus 
globosus globosus, length 0.67mm, 
postabdomen with produced dorsal distal 
corner (Sutka River, 11 August 1962); C — 
young female P. globosus globosus, 
length 0.49 mm (Cherepovets Reservoir 
above Goritsy, 10 September 1968). 
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As in other Chydoridae, movement of Graptoleberis is assisted by 
repulsion by the postabdomen. Graptoleberis can therefore move in 
narrow crevices where other Chydoridae cannot move, for example in the 
thin layer of water under a cover glass. Some Chydoridae overcome ob- 
stacles with their antennae (Fryer, 1968). Fryer also found that some 
species of Chydoridae adhere to the substrate by suction. 

The structures of Chydoridae described above permit movement on various 
substrates, e.g., filiform, spherical, flat, fine-grained, or of irregular 
form, Acroperus harpae can move along filaments ten to several tens 
of microns thick and also on small and large pieces of detritus. 


(97) rae 


FIGURE 135. Ventral view of carapace: 


$ A—Chydorus sphaericus; 
B —Pleuroxus aduncus aduncus. 


Eurycercus lamellatus can swim above the silt or crawl on its 
surface. It sometimes stirs the silt by spiral movements and then continues 
to feed. 

Chydorus sphaericus is the only species found in large numbers 
in open water. It settles periodically on flakes of algae; the presence of 
this species in open water apparently depends on sucha substrate, since the 
antennae and legs resemble those of other Chydoridae living on the bottom. 

The other species of Chydorus inhabit the littoral. Ch. gibbus and 
Ch. piger, which occur only in the littoral without vegetation, differ from 
Ch. sphaericus in their wider postabdomen and an ocellus larger than 
the eye. Of particular interest is the resemblance in form and armature of 
the postabdomen of Ch. gibbusand Monospilus dispar, which occur 
together and in the same environment (on the bottom of littorals without 
vegetation). On the other hand, the great difference in the mode of life of 
Similac sronms such asi© hy dole ws! s pihtate ra curs andi@ hy sb buissis 
unexplained; nothing is known about the factors which permitted the passage 
of Ch. sphaericus into the pelagial (although this species has retained 
its connection with a substrate in the form of lumps suspended in the water). 

Another interesting detail is the great resemblance between Leydigia 
EVwacdioimand Sona quadran aula ris inthe st~uetuce Om mensevaec om 
the outer ramus of the endite of leg I, the profile of the valve (high posterior 
margin), and the outline of the postabdomen. These two species have a 
Smmika cence: ofp lines vz, athey sburGows Insthe silt: 

Chydoridae may adhere to the surface film so that part of their integument 
becomes exposed to air. Most species cannot escapefrom sucha position. 


107 


99 


However, Camptocercus rectirostris can break away by strong 
jerks of the postabdomen and dive again. 

As we found in many species and especially in Acroperus harpae, 
Chydoridae cannot move backward. To move back onafilament, for 
example, the animal has to turn around, which it does without losing hold 
of the filament. 

A transition to prolonged contact with a substrate is also present in the 
Macrothricidae, particularly in the group of genera which consists of 
Acantholeberis, Ophryoxus, Parophryoxus, and in a slightly 
different form in Ilyocryptus, as noted by Bening (1912). In the Daph- 
niidae and Sididae, a transition to prolonged contact with the substrate is 
found in some littoral species of Simocephalus and Sida. 

The functional complex responsible for the attachment of these species 
to a surface consists of characteristic formations in the anterior part of 
the dorsal surface (Claus, 1876). These organs keep the animal from 
sinking into the silt and prevent clogging of the legs, thus ensuring normal 
filtration of food and respiration. The legs of these species form a common 
functional complex which performs the above functions. 

In Simocephalus vetulus (O.F. Miller) and S.exspinosus (Koch), 
the triple head pore is apparently an organ of attachment. The structure of 
the head pores is Similar in these two species and also in S.vetulus 
vetulus from the Moscow Region and Southern Kirgizia. 

Of particular interest is the close resemblance between the pores of 
Simocephalus and the 3 communicating main head pores of Alona 
asl QL INGGOPOOUS, (CevmaovwoOcowews, Inowciene, Cir aoLroleloeris, 
and Kurzia. In contrast to the Chydoridae, the head pores of Simo- 
cephalus extend transversely. The triple head pore of Simocephalus 
vetulus (Daphnia sima) was described and drawn by Claus (1876: 385, 
IPB MOWAL, Cl). 

We found no head pores in adult Daphnia longispina. The transition 
of these forms to life in the littoral thus followed a course opposite to that of 
the Chydoridae and retained the mode of feeding of forms not associated 
with a substrate. The legs and postabdomen of these species are not modi- 
fied and resemble those of related pelagic species: the legs are of similar 
structure, the postabdomen is not lengthened, and the anus is situated at 
its distal end. 


FUNCTIONAL COMPLEX RESPONSIBLE FOR FEEDING 
AND GAS EXCHANGE WITH THE ENVIRONMENT 


These functions are carried out by all appendages except the outer 
ramus of the endite and the exopodite of leg I. 


Feeding 


Chydoridae feed on detritus and epiphytic algae. Detritus is their main 
food. 
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The intestine of the Chydoridae collected in the Volga basin were filled 
with detritus particles not larger than 28u (Table 4). 


TABLE 4. Maximum size of particles in the food of Chydoridae 


] 1 Oe aa |e 
Species Reservoir Date of collection ; Length,mm an aZe\0h 
food particle, w 
al sl aa 
Eurycercus ik 
ener ROE Rybinsk 23 July 1959 322 50 
Acroperus elongatus Rybinsk 20 June 1960 0.63—0.87 8-19 
A. harpae Rybinsk 9 May 1960 0.53—0.71 317 
Biapertura affinis Rybinsk 13 June 1961 OFF S150 Oa 
Disparalona rostrata Gorki 12 August 1960 0.44—0.50 5-14 
Camptocercus : 
4 : Rybinsk 13 September 1961 | 0.84—1.19 11—23 
rectirostris 
Chydorus gibbus Rybinsk 23 June 1960 0.45—0.56 12—28 
P dochyd 
ee See oy eee Gorki 1 August 1960 | 0.50—0.68 3-6 
globosus 
Chydorus sphaericus Rybinsk 9 May 1960 0.34—0.50 8—16 
G t beri 
Peruone errs Rybinsk 24 July 1961 | 0.48-0.57 5-15 
testudinaria 
Monospilus dispar Rybinsk 10 August 1960 0.42—0.47 5-11 
Pleuroxus truncatus Rybinsk 29 August 1961 0.63—0.73 Gl 
P. aduncus Gorki 25 August 1961 0.56—0.67 6-15 


Some species of Chydoridae can be cultured on detritus (Smirnov, 1964), 
where they pass through a complete life cycle. With such feeding, most 
species produce progeny regularly andrepeatedly. Eurycercus lamella- 
tus, however, only produced progeny twice (at most), and then it produced 
ephippial eggs; it probably cannot utilize detritus decomposed to an extent 
which still sustains the life of the Chydorinae and Aloninae (which are 
apparently specialized for the utilization of strongly decomposed detritus). 
If Cladocera which are collected in nature are placed during the fallina 
jar with silt for hibernation, Acroperus harpae, Daphniidae, 
and others gradually die, but Chydorus sphaericus survives and 
reproduces until February, feeding on silt thoroughly processed by the 
other species. Bronshtein (1922) also noted that Ch. sphaericus 
consumes strongly decomposed detritus which is not suitable as food for 
Daphnia magna Straus. 

Material collected in rivers (tributaries of the Volga pool of the Rybinsk 
Reservoir) contained Pleuroxus striatus andCamptocercus 
lilljebor gi the intestines of which were filled with epiphytic diatoms, 
mainly Cocconeis. These diatoms adhere firmly to the substrate; the 
crustaceans had to remove them before feeding. The length of the diatoms 
was approximately equal to the diameter of the intestine. Pleuroxus 
striatus can be cultured on detritus with only a few diatoms. Grapto- 
leberis testudinaria also feeds partly on detritus and partly on dia- 
toms; however, the intestine of some specimens is filled with the large 
diatom Epithemia (Figure 546). 

Ihe Clayr7Gosews “Somer CMP Oe bis yw CMe We, lena cllatws a6 
cultured on green planktonic algae (Chlorella vulgaris Beyer, Ch. 
Ppyrenoidosa Chick., Ch. terricola Hollerb., Scenedesmus 
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acuminatus (Lagerh.) Chohdat) or blue-green algae (Microcystis 
aerupinosa Kutz. emend) Hlenk, Coclospitale pauwimeyrdub i uimerGreunr. 
Aphanizomenon flos-aquae(L.) Ralfs., Anabaena schere- 
metievi Elenk., A. spiroides Kleb.), they always die within a few days 
without reproducing, and they sometimes die even on the following day. The 
animals fed on Chlorella in these experiments. The cells of Chlorella 
passed through the intestine and left via the anus in an unchanged condition. 

The crustaceans died more rapidly when fed on live green or blue-green 
algae than if they were completely starved, apparently because of the secre- 
tion of digestive juices for the digestion of unsuitable material. Chydorus 
sphaericus lives and reproduces for a long time in a recently decayed 
culture of Coelosphaerium dubium. 

The intestine of a specimen of Acroperus harpae contained birch 
pollen (Rybinsk Reservoir, 12 July 1962, preparation 1489). If there was 
a choice between filamentous algae, Elodea, or detritus, 90% of A. har- 
pae preferred filamentous algae. The crustaceans feed on epiphytic algae 
and detritus on the filaments. They gather on lumps of detritus and graze 
On thergysuciaces 

Chydorus sphaericus remains for a long time on the integument of 
large dead Cladocera overgrown with bacteria. Ch. sphaericus and 
Eurycercus lamellatus live and reproduce for a long time on bacteria 
(Rodina, 1949, 1950, 1958). Chydorus sphaericus digests bacteria which 
oxidize methane and hydrogen (Sorokin, 1959). 

The composition of the diet varies greatly according to the food available 
in the environment of each individual. The diet also depends on seasonal 
changes in the algae and the quality of detritus. 

Anchistropus emarginatus lives and feeds on hydrae. When it 
finds a hydra, this animal grasps it with the valves and the first pair of legs. 
It scrapes the tissues of the hydra with the setae of the endites of the second 
pair of legs, and apparently also with the setae of the endites of the third 
pair of legs and the hooks of the first pair of legs (Borg, 1935a, 1935b, 1936). 
A. minor also lives on hydrae. A specimen of Hydra oligactis Pallas 
was covered with 50 crustaceans (Hyman, 1926), which killed the hydra. 
Many (Chydornidae (Pleuroxus trigonellus, Pl istriatus. Peaidum— 
Cus, es truncatus: Chy dorus (sph aeri1 Culs. Avenel e ia Uismebya sioner 
and Eurycercus lamellatus) can be cultured for long periods on decay- 
ing plants. 

If the food is suitable, the crustaceans remain onit for a long time and move 
across it before beginning to feed. Swimming is an auxiliary activity aimed 
at finding suitable food. One female Acroperus harpae with a deformed 
left antenna which consisted only of an underdeveloped first segment con- 
tained developed embryos and fed normally (Rybinsk Reservoir, Borok, 

19 July 1965, preparation 437). The selective approach to food observed in 
the Daphniidae with their much less differentiated appendages (Gaevskaya, 
1949), is quite evident in the specialized Chydoridae. Chydoridae have un- 
limited food resources during the whole period of active feeding (April-May 
in the temperate latitudes of the Northern Hemisphere). 

The Chydoridae may be considered as a group which introduces dead or- 
ganic material at different stages of decay into the trophic cycles. 

The Chydoridae first scrape the food, then pass it to the filtration cham- 
ber, and finally filter it. The act of filtration itself provides food in the 
Sididae and Daphniidae. 
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101 Morphology and operation of the structures 
which take part in feeding 


Observations of the action and position of the legs of Chydoridae were 
made on material collected mainly in the littoral of the Rybinsk Reservoir. 
The figures are drawn from live material. 

According to the data of Fryer (1963b) for Eurycercus lamellatus 
and our own observations, most species of Chydorinae and Aloninae scrape 
food from the surface of the substrate with the second pair of legs, i.e., with 
the hard setae of the endites. The food is passed to the filtration chamber, 
which consists of the filtering fans of the setae of the gnathobase and of the 
endites of legs II-V. In many Chydoridae, the movements of the exopodites 
of legs IV and V create a current of water flowing from the posterior margin 
of the valves (which is more or less truncate in the Chydoridae). The food 
particles reach the end ofthe feathered setae which form the filtration cham- 
ber (moving in the direction of the feathering); they are then passed anteriorly 
along the food groove. There are no currents directed anteriorly. Near the 
first pair of legs, the food particles are cemented together with the secretion 
of the glands of the labrum. The maxillules and mandibles then pass the food 
to the mouth. If anexcessively large mass of food is formed before the mouth 
it is discarded, since it cannot be swallowed (Fryer, 1963b: 375). 

The scraping of food from the substrate is done mainly by the endite of 
leg II together with the endite of leg III and the inner ramus of the endite of 
leg I. The crustacean moves either straight forward or ina spiral along 
the filament or detritus particle, thus cleaning it thoroughly. The inner 
ramus of the endite of leg I prevents the food falling down. The perceiving 
part of the third functional complex is the inner seta of the inner ramus of 
the endite of leg 1, possibly together with some setae of the endites of legs 
IlI—V. In primitive forms suchas Hurycercus glacialis andE. la- 
mellatus, the row of hard setae on the endite of leg I] is accompanied by 
a parallel row of soft setae which are apparently tactile. In the even more 
primitive Macrothrix, the row of hard setae on the endite ends on the 
gnathobase in a sensilla (chemoreceptor); the absence of this sensilla in the 
Chydoridae may be due to the fact that the sensilla on the endite of leg III 
has a similar function. 

The functional complex discussed here also includes the filtration chamber 
and the pump chamber (the latter is not functional in all Chydoridae). The 
filtration chamber concentrates the food and passes it to the mouth. The 
performing part of the filtration chamber is a tubular cavity the reticulate 
walls of which are formed by the feathered setae of the gnathobase and endites; 
the cavity is closed above by the lower side of the body and below by the 
closed endites of legs III-V. 

The filtering fans of leg V of the Chydorinae and Aloninae are markedly 
reduced and the filtration chamber consists mainly of the fans of legs II—IV. 

The perceiving part of the filtration chamber consists of sensillae 
(chemoreceptors) situated on the endites along the food current; such sen- 
sillae were found on legs III, IV, and V of Eurycercus lamellatus 
(Fryer, 1963b) and on legs III and IV of other genera of Chydoridae (Smir- 
nov, 1967a). Tactile setae may also be present on the gnathobase forming 
the filtration chamber. 
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The pump chamber (Figures 136—143) creates the water current which 
drains excess water from the filtration chamber, washes the epipodites, 
and is used for perception by the chemoreceptors on the antennae. The 
performing part of the pump chamber consists of the exopodites of legs 
III—V (and leg VI, if present). It is covered above by the closed endites 
of legs III—V; the postabdomen is situated between the exopodites. The 
anterior tactile setae of the exopodites are the perceiving part of the pump 
chamber. 

The pump chamber is situated lateral to and behind the filtration cham- 
ber. Inthe very elongate Camptocercus, only the exopodite of leg V 
takes part in the rhythmic movement, while the exopodites of legs III and 
IV cover the pump chamber laterally and below. 

Observations of live crustaceans show that continuous rhythmic vibra- 
WalOyalsy Ose Ikeyeisy IW euatel W igale jolleyeS thal Id bites, eug Cwlis Ieenelilewus, Ileus 
POxXUS Sriclarwus, Je. AClwiaCuUs,. J, wielie@Qmellius, Ie, Wile iia 20 US, 
MANO MeEkle  Erxceise CliyvCoews Pillows, MCie@o)eielis: IWieicjoee, eiac! 
Biapertura affinis (Table 5). Legs 1V and V of Leydigia leydigi 
do not vibrate continuously but may rest periodically, especially during 
Swimming. 

Leg VI moves only rarely in Eurycercus lamellatus and is immo- 
Uke ia IMLS WieOxws Srerlavws, 

Hhethcequency Of stsokesms low e'sita1ns Grays dione UlSiaS po) lage rest Chessman 
Rhynchotalona falcata, Monospilus dispar, and Graptole- 
beris testudinaria, the exopodites of the legs do not make rhythmic 
vibrations (Figure 144). The direction of the water current created by the 
pump chamber is shown in Figure 145. 


TABLE 5. Frequency of strokes of exopodites of legs IV and V per minute 


F Frequency 

pacts of strokes eye 
PIOCMFOLMSV\ACMMNGCMS! Gis ciddacbws dace dssas 300 23 
PA MUSICIAN NUS Paria elie ceasse orave ns Lave chap pat ere eMC Ae 300 23 
ECiyGoOrus SMM CRLCWS “ooaacodgasoougudodoc 170 23 
ANILOWME. GWALGLITEL MN MNES Sossoedaqsoogceocasa 290 23 
NOLO MOWOS, NEW DAC aacosesedsseagonuagacaas 270 18 
Daphnia magna (McMahon and Rigler, 1963) . 231 20 


An individual of Eurycercus lamellatus can filter up to 20.5 ml 
water daily (Marcolini, 1953) or up to 30.6 ml (according to Kryuchkova). 

The water current created by the pump chamber can be made visible by 
the addition of india ink. A cone of water ejected posteriorly can be seen 
by observation from above. 

Analysis of the performance of such different functions as feeding and 
gas exchange shows that the pump chamber, which consists of legs HI—VI 
takes part in both activities. This is a combination of functions. 

The food moves toward the mouth because the feathering of the rows of 
setae which form the filtration chamber is directed anteriorly and dorsally; 
each movement of the legs therefore moves the food in the proper direction. 
Near the mouth, the food is moved by the maxillules, assisted by suction 


112 


102) 


S 


FIGURE 136. Position of legs II-VI of Eurycercus lamellatus 
(female, live material, Rybinsk Reservoir, Borok) 


FIGURE 137. Position of legs III-VI of Pleuroxus 
(female, live material, Rybinsk Reservoir, Borok): 


AVP DINCiLIMEL ERGs 13 —=)P> SRM A EWS, 
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FIGURE 138. Position of legs III—V of Pleuroxus 
(female, live material, Rybinsk Reservoir, Borok): 


AY Patil Wan caitis) tim uin Cjaytuis; Bi Prat Diy sOl- 
nellus trigonellus; C—P.aduneus. 
(Not drawn to scale.) 
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during swallowing. The endopodite of leg I has a special musculature and 
also moves the food toward the mouth (if this endopodite is present). In 
Eurycercus glacialis we found two muscles which extend in slightly 
different directions. The gnathobase of the mandibles does not grind food; 
its function is to form a food current directed toward the mouth, as shown 
by Fryer (1963b) for E. lamellatus. 


FIGURE 139. Position of legs III—-V (female, 
live material, Rybinsk Reservoir, Borok): 


i — INNoMmE INIA CxCuse CxCuSEB 
B —Disparalona rostrata rostrata. 


Filtration takes place with the fringe of setae on the ventral edge of the 
valves. The feathering of these setae is directed posteriorly, as in the 
setae of the leg exopodites which pump the water. The valves of some 
Chydoridae have a strongly convex ventral margin the setae of which are 
distant from the limbs; such forms show a transition of the setae to the 
inner surface of the valve closer to the legs. Such a displacement toward 
the legs takes place in the posterior half of the ventral margin of the valve 
in the area of the pump chamber (Figure 146). This takes place indepen- 
dently in the subfamilies Chydorinae and Aloninae. The fringe of setae on 
the ventral margin of the valves protects the legs from becoming clogged. 
The posterior margin of the valve has no setae or only small ones, since 
the water current leaves the carapace at this point and there is little risk 
of clogging. The setae on the ventral margin of the valve are little devel- 
oped in pelagic Daphniidae. 

The normal position of the postabdomen is between legs V; the brush of 
lateral setae on the postabdomen cleans legs V and the long setae on the 
exopodite of legs IV. The claw of the postabdomen cleans the legs and 
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FIGURE 140. Position of legs III — V (female, live material, Rybinsk Reservoir, Borok): 


A-—Chydorus gibbus; B—Ch. sphaericus; C—Pseudochydorus globosus 
globosus. 


FIGURE 141. Position of legs II — V (female, live FIGURE 142. Position of legs II—VI (female, 
material, Rybinsk Reservoir, Borok): live material, Rybinsk Reservoir, Borok): 
A—Alona rectangula;B—Biapertura A—Acroperus harpae; B—A. elon- 
affinis. gatus elongatus. 
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FIGURE 143. Position of legs II-VI of Camptocercus recti- 
rostris (female, live material, Rybinsk Reservoir, Borok) 


FIGURE 144. Position of legs III—V (female, live material, Rybinsk Reservoir, 
Borok): 


A—Graptoleberis testudinaria; B—Rhynchotalona falcata; C— 
Monospilus dispar. 


FIGURE 145. Water currents created by Acrope- 
tus harpae 
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pushes unsuitable lumps of food away from the mouth. We found a female 
of Eurycercus lamellatus which had neither claws nor some of the 
denticles of the postabdomen (preparation 62, Figure 98). To judge from 
the blood coagulated at the injury, no molt took place after the loss of the 
claws. Despite the absence of claws, the crustacean was able to move 
normally on the substrate and to swim normally; it could also feed (the 
intestine was filled). A specimen of Pleuroxus uncinatus without a 
claw had two embryos in the brood pouch and a filled intestine (preparation 
2216). 


> 
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FIGURE 146. Valves of Chydorus sphaericus (after Franke, 
1925); setules not shown: 


A — ventral view; B — cross section with open valves; C — cross 
section with closed valves. 


If the postabdomen is in the normal position, the apex of the claw is 
Situated below the apex of the gnathobase of leg VI. If the postabdomen 
moves posteriorly to propel the body from the substrate, the claw cleans 
the setae of legs II] and 1V. The basal spine of the claw also takes part in 
the cleaning of the legs. This is the reason for the presence of setae on 
the concave margin of the claw as well as on the basal spine. The tufts of 
lateral setae are more developed in the distal part of the postabdomen, 
where they take a greater part in cleaning the legs and the setae on the 
ventral margin of the valves. 

If the postabdomen is in the neutral position, the convex side of the claw 
forms a continuation of the ventral margin of the postabdomen. When the 
postabdomen returns to this position after being turned back, the claw may 
be slightly bent close to the leg setae, which facilitates its movement be- 
tween the setae. 

In the primitive species of the genus Hurycerecus, the anus is situated 
in the distal part of the postabdomen. In other Chydoridae, the anus is 
displaced to the functionally lower side of the postabdomen, while in the 
specialized Dunhevedia it is situated on the posterior side of the post- 
abdomen (Figure 25). This displacement of the anus prevents clogging of 
the complex apparatus with feces. 
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The anal denticles of the postabdomen serve mainly for better adhesion 
to the substrate. The marginal setae of the anus prevent the entry of par- 
ticles. One of the factors which determine the structure of the postabdomen 
is the need for cleaning the highly specialized leg apparatus from fecal 
material, which is abundant in the littoral, especially because of the mode 
of feeding of the Chydoridae. Another factor is establishment of contact 
with the substrate. The abundant development of Chydoridae in the littoral 
is mainly due to the specialized postabdomen. The abundant impurities in 
the littoral preclude the life of species which have no cleaning apparatus. 

Illumination of the substrate is not necessary for collection of food with 
the legs. Chydorus sphaericus can feed, grow, and reproduce well 
and for a long time in total darkness and shows little difference from con- 
trols kept in the light (Smirnov, 1965c). This result is not surprising, in 
view of the twilight in the turbid waters of the littoral. 
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Gas exchange inthe Chydoridae takes place under difficult conditions, among 
decaying detritus; this is especially abundant in vegetation so that the mixing 
of water (with the surface layers and with the pelagial water) is much re- 
duced. 

Gas exchange with the environment is carried out by the epipodites of legs 
I—VI and by the pump chamber. The processes of the epipodites increase 
their surface. Small Chydoridae have a greater surface than large ones. 

In the subfamily Eurycercinae, all six pairs of legs bear epipodites; the 
epipodites of Eurycercus glacialis have no processes but those of 
E. lamellatus do have them. Inthe subfamily Sayciinae, Saycia cooki 
bears five pairs of epipodites in accordance with the number of legs; the 
epipodites are ellipsoidal and without processes. Some species of the sub- 
families Chydorinae and Aloninae have processes on the epipodites and some 
do not. 


TABLE 6. Oxygen uptake and food requirements of Chydoridae (at 20°C) 


a v 
or tise 24-hour ration 
a B32 
9 ¥ 3 129) 
Species aq 8 6 = x 
a. 8 Bie ole 
5 9 a SR Q steal $44 calories per 
q os a a:43 | %of body weight , : 
8 ‘s, Bo 8 % ‘to y © g live weight 
ve Ouest 
68s asses | 
Chydorus sphaericus | 16.8 (after Belyats- 84 37 (Sushchenya, 503 
kaya, 1959a) 1959) 
Ch. ovalis 5.9 (after Yatsenko, 29.5 a = 
1928a, 1928b) 
Eurycercus lamella- 67 
tus, length 1.6mm 17/56) 67 6,000 1,510 
E. lamellatus, length 
1.9mm 14.4 65 2,500 630 
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Leg II is less mobile than the other legs; its epipodite usually has no 
processes. The epipodites of the pelagic Daphniidae are without processes. 

Vital staining of Hurycercus lamellatus and Aloninae showed ca- 
vities at the main head pores and also canals from the small pores into the 
tissue. The stain is taken up in a small area around each head pore; the 
small pores do not stain. These areas have a small surface, and their 
respiratory function mentioned by Franke (1934) is apparently of little im- 
portance. 

There are some data available on the oxygen uptake of Chydoridae 
(Table 6). The table also gives data on the energy metabolism. 


FUNCTIONAL COMPLEX RESPONSIBLE 
FOR THE DIGESTION OF FOOD 


The intestine of the Chydoridae is divided intofore intestine or esophagus, 
mid-intestine, and hind intestine (behind the caecum). In Eurycercus, the 
anterior part of the mid-intestine bears two dorsal caeca (hepatic processes); 
the caecum in the posterior part of the mid-intestine is short. 

The esophagus begins with the mouth, bordered by the well developed 
labrum which bears a plate-shaped process in the Chydoridae (except 
Pseudochydorus globosus). Inthe labrum are situated the labral 
glands (salivary glands). The labium has no appendages and cannot move 
independently. The mid-intestine is long and forms 1—2 loops. On the 
ventral side of the posterior end is a caecum directed anteriorly (Figure 57). 
The hind intestine is short. The anus is situated as follows: at the end of 
the postabdomen in Eurycercus; in the proximal part of the postabdomen 
in most Chydoridae; on the posterior side of the postabdomen in Dunhe - 
vac cipal 

The hind intestine forms a widening near the anus. This widening is 
situated mainly in the postabdomen and is protected dorsally and laterally 
by articulated elements of the postabdomen (situated at the border with the 
abdomen). 

Observations of the function of the intestine were made on live specimens 
from the littoral of the Rybinsk Reservoir and from ponds of the Yakot! fish 
farm. Chydoridae feed intensively, often swallowing whole lumps of food. 

The esophagus makes swallowing movements which suck in the food. 

The food is held before the mouth by the mandibles together with the setae 
of the maxillules, filtration chamber, and ventral side of the abdomen; 
all these setae are directed anteriorly. 

The food is moved along the intestine by peristaltic contractions of the 
mid-intestine. With each contraction, the food in the anterior part of the 
mid-intestine returns some distance back, and the next contraction then 
begins. The food thus moves back and forth, but the resulting movement 
is posteriorly. Such movements of the food take place throughout the mid- 
intestine. The hepatic processes also contract periodically from their 
apex to the base. Antiperistaltic contractions take place from time to time 
in the posterior part of the mid-intestine, decreasing gradually anteriorly; 
they displace the posterior end of the food column anteriorly from the 
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caecum. Such movements take place repeatedly before the food mass 
passes this area. The Chydoridae feed mainly on detritus, which is of 

low nutritive value; their mid-intestine is therefore long and usually looped. 
An Acroperus harpae of length 0.72 mm (from the rostrum to the 
posterior margin of the valve) had an intestine of length about 730u. An 
abnormal lengthening of the intestine may occur, as Lilljeborg (1900) found 
nme hyecdorws “siphae ci culs™ latvus: 

The antiperistaltic contractions begin in the hind intestine and spread to 
the caecum and posterior part of the mid-intestine( according to observations 
om lave IPDLOUeO2 WS, Swsel ep wS Mes AChwinG bl Sy JR. 16 sx iS IL te. Se 
WM CLMAATLWUS, 12, ic wliNCAwws,, IDAs jo ese cloim ce rostrata(males and 
females) e Alomellamex cise Chy domus Sphaerireus, (Ch. Voi bibuis, 
ALOMA. Gla Chick mS Odl Aap ils» (C eiiaajo. © CS ie Cwis) 1eS Cie die OS 15 18S, (Ee Byjon@ = 
Meineatsw ves tudimaclas Acro pe rus  elonmoatus:, Bwvape ri ral 
Loni Riymcinonaloma falcata and lomo sii lus dis par): 
These contractions take place a few at a time, at intervals. 

Water enters through the anus as a result of the antiperistaltic move- 
ments of the hind intestine. Fox (1952) observed anal intake of water in 
Sididaes Dapliniidaes Iie voidio way and iB yt hiot we pies; but nottan 
Eivadne or Podon. 

Defecation is followed by antiperistaltic contractions of the hind intestine 
in rapid succession (according to observations on live Pleuroxus and 
Acroperus); there are about ten such contractions in Acroperus 
harpae at a gradually decreasing frequency after defecation. The Chydo- 
ridae ingest particles of food or water without food, according to observa- 
MOnsTOM live € hiy diorws “Sib bus and Aer open uts htaa pales VArterral 
three-minute exposure to a 5% solution of Congo red, the anterior and 
posterior end of the food column become orange (the middle remains brown), 
and a pale orange liquid fills the anterior part of the mid-intestine (this 
indicates that these areas have a pH higher than 5.2). Animals placed for 
three minutes in a methylene blue solution also show blue staining of the 
contents of the posterior part of the mid-intestine and of the caecum in the 
anterior part of the mid-intestine. 

The water entering through the anus compensates for the volume of the 
feces and prevents the food from moving too rapidly. Since the intestine 
of the Chydoridae has no sphincter, the antiperistalsis acts as a physio- 
logical sphincter. 

The caecum shows a marked capacity for distension. Its length in 
adult Acroperus harpae (length 0.72mm) is 136u. As the food moves 
toward the posterior end of the mid-intestine, part of it enters the caecum; 
this involves a displacement in the direction of movement of the food. Food 
never passes directly from the mid-intestine into the rectum. The accumu- 
lation of feces in the caecum makes long intervals between defecations 
necessary, and the feeding periods are accordingly long (the animals do not 
feed during defecation). 

Green (1956) assumes that the accumulation of feces in the hind intestine 
may interfere with the action of the muscles which move the postabdomen. 

Periodic antiperistaltic contractions take place from the base to the apex 
of the caecum. The entering of each food particle is followed by a number 
of such contractions, so that each particle is pressed to the apex of the 
caecum before entry of the next particle. 
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The empty caecum has a small lumen; however, it widens considerably 
with the arrival of digestedfood. When filled with feces, the caecum of 
Acroperus harpae has an inner width of 60u and a length of 140u. Food 
particles enter the caecum until they can no longer be compressed by anti- 
peristaltic movements and they may even protrude partly from the caecum 
into the intestine during the contractions. Defecation then begins, and only 
the contents of the caecum are evacuated. We observed this in live Pleu- 
GOxUS Stiiatuiss. by adume wis. P.stnunicatus. Atomed lalenacntcran 
Ciny Clow SijiaAeeiewe, Cla Nijlousy CiwrauGleiaeere testudi - 
INELIC UE EialCl ACiMmOo Cie wie ll iP eley 

The feces pass from the mid-intestine into the small caecum in Eury - 
cercus lamellatus. Defecation evacuates the caecum together with a 
large part of the mid-intestine. The caecum of Eurycercus, has not yet 
assumed the role of a fecal vesicle. Its main purpose here is apparently to 
trigger defecation rather than to contain the feces. Solid particles may also 
be drawn in during the antiperistaltic ingestionofwater. In E. lamellatus, 
the antiperistaltic contractions of the hind intestine which follow defecation 
cause the ingestion of water together with particles including feces if these 
are still in the vicinity. The marginal setae of the anus have their ends 
directed outward and tend to prevent such penetration. These observations 
explain the existence and function of these setae. Another protection against 
the entering of particles into the anus during antiperistaltic ingestion of 
water is the presence of large proximal anal denticles in Chydorus 
lahieimroey (Clay iojgew) eucl (Cie IiyiliciGue, la Daplaaia Carinats 
turcomanica Manuilova, the margin of the anus bears spines and long 
hairs (Manuilova, 1964, Figure 46, 14, 16). 

There is no caecum at the posterior end of the mid-intestine of the 
Sididae and Daphniidae. These families make strong antiperistaltic 
movements with the intake of water and partial returnof previously deposited 
feces (we observed this in Sida crystallina(O.F. Miller) and Daphnia 
pulex De Geer). We found antiperistaltic contractions of the hind intestine 
and the posterior part of the mid-intestine in D. pulex, D. longispina 
(O. F. Miller), Ceriodaphnia affinis Mie yowe (Os eet ieulat a 
(Jurine), Moina macrocopa Straus, and Bosmina longirostris 
(O. F. Miller). When Simocephalus vetulus vetulus(O. F. Miller) 
is placed in a solution of neutral red, the solution fills the hind intestine 
by anal intake of water. 


Quantitative data on the function of the intestine of Acroperus harpae per minute 
at 17.5°C in feeding specimens 


Peristaltic contractions in anterior part of mid-intestine .................0.. 8-9 
Antiperistaltic contractions of posterior part of mid-intestine ..............-. aa 
ANEpenistalticyCcontmachonskoiic ae cummin mew alee etek Ren IEE een a ene nee 2-3 
Antiperistaltic contractions of hind intestine immediately after defecation 

(three sinesucCessian) ir. ce aug epeee hig omcie baud Eisasucgei uae gear Sen AE a ame re 6 
Hood) particlesienteringythereaeciiin gamer n ae mein tees eerie eee 2 
Movetentskormandiblesusensmets eter ace tne e aCrecne heen a ne ane Tee ae ee up to 160 
Swiallowall gam OVEIMeNtSwie tke) cueiton moral tea uci sie eh een nen ere i near 23 
Food particles swallowed (food is not taken in with every swallowing movement) .. . 20 
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We calculated the 24-hour ration of Acroperus harpae from the 
size of the intestine, the size of the food particles, and the frequency of 
ingestion and defecation according to observations of live specimens. 

The food forms a continuous column in the mid-intestine from the be- 
ginning almost to its end. The mid-intestine is 24u wide over most of its 
length, so that the volume of the food column is 700 24222 3 142317 000.2: 
The ration can be calculated, since it is known that an adult A. harpae 
of the above length weighs 0.02 mg. The caecum contains food particles 
about 50X 24u large, which corresponds to a volume of 22,600. The 
ingested particles measure 30X 20u and have a volume of 9,420.°. From 
14 to 19 food particles enter the caecum between defecations, and the 
interval between defecations is 4.5—5 min. 

When determining the 24-hour ration, one must take into account that 
feeding is not continuous; there are intervals in feeding, and time is also 
spent swimming and in search of food. The crustacean rests on the sub- 
strate most of the time, but even then it does not feed continuously, and it 
may be assumed that the feeding time is 12 hours daily. The calculation 
can be made in three ways: from the quantity of material entering the 
caecum; from the quantity of feces; from the quantity of ingested food. 
The caecum receives 3 food particles of volume 22,600u3per minute. 
corresponding quantity per 24 hours is 22,600 X3 X720 = 48,800,000p° 
(0.0488 mg), which is a 24-hour ration of 250% of the live weight. 

If one defecation evacuates 396, 0002 of food from the caecum and the 
interval between defecations is 5 min, then there are 144 defecations per 
24 hours (this is obviously an overestimate, since the animal feeds only 
half the time). The quantity of discarded food per 24 hours is 57,000, 000pu? 
or 0.057 mg, which corresponds to a ration of 253%. Since the food column 
is 700u long and the caecum is filled by 14 particles each about 50wu long, 
the contents of the intestine can fill the caecum at once. 

If 20 particles of size about 30X 14u are ingested per minute, i.e., 
30X20X 49 X3.14X720 = 56,400, 000,03, the 24-hour ration is 253% (or more 
if the crustacean feeds a longer time each day). 

The 24-hour ration of Chydoridae which feed mainly on detritus may be 
much greater than stated above (Smirnov, 1962b). Eurycercus lamella- 
ims Gerecates up torZl7 times daily; ise. every ( minutes: 


The 


TABLE 7. Time of death after starvation 
Time of death Time of death 
Species of 50% of spec- of 100%o0fspec- 3G 
imens, days imens, days 
ACGLOD SHUG, IMA) ES” Siol6G.416.00% 90 1 IL Tabs) 
Gamiptocercus! reoctinostris .- 57 3 8 17-19 
GEMyjGoOrws GpMiceorietgng 66.65 0000 10 = 15-18 


The prolonged period of death (Table 7) is probably due to the penetration 
of dust into the containers. In one vessel in which Camptocercus rec- 
tirostris was cultured on detritus, the supply of detritus was restricted 
after one of the specimens produced parthenogenetic progeny 6 times. As 
a result, the animal formed an ephippium and died on the 20th day. If 
Chydorus sphaericus is given food until the eggs are developed and 
feeding is then stopped, the progeny obtained contains 7% males (Mortimer, 
1936). 
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FIGURE 147. Generalized growth curve of Chydoridae after 
experimental dataon Pleuroxus truncatus truncatus: 


1—first appearance of eggs in the brood pouch; 2—first and 
second batch of progeny. 


In conclusion, we give data on the growth of Chydoridae. Some data on 
the growth may be obtained from material collected in nature (Table 8). 
Werner (1924) studied the growth of Chydoridae by statistical analysis of 

113 size groups. Although growth ceases soon after maturity, numerous molts 
take place. In our experiments, which continued throughout the life of the 
specimens, we observed tens of stages in each species (Table 11). Since 
growth takes place only at the beginning of life, Werner only observed the 
following number of stages: 8 for Acroperus harpae, 7 for Campto- 
cet, curs had lj eibiomen, Toston PlLemuivonciuis gaidiumilciumiss (7) fon: ih aclopanhs 
sphaericus, and 6 for Pleuroxus truncatus; these figures are 
much lower than the actual number of molts in the above species. Chere- 
misova (1958) found more than 30 stages in Chydorus sphaericus 
under experimental conditions. Rammner (1928) and Cheremisova (1958) 
cultivated isolated individuals of Chydoridae without waiting for the death 
of the animals; they thus determined the number of molts and batches of 
progeny during an indefinite part of their life. The growth of all the Chydo- 
ridae examined slows down with the appearance of eggs in the brood pouch 
and practically ceases after the deposition of the first batch of progeny 
(Figure 147). The growth curves of the crustaceans examined have a uni- 
form course (Zaffagnini, 1964; Smirnov, 1964). Eurycercus lamella- 
tus grew slowly in an experiment in which 10 isolated specimens were fed 
entirely with bacteria grown in filtered natural water. They attained a 
maximum length of 1.7mm. Fifty percent of the specimens died in 18 days, 
and none lived for more than 24 days. Most of the specimens (7) molted 
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FIGURE 148. Relationship between length FIGURE 149. Relationship between 
and weight of Acroperus harpae length and weight of Eurycercus 
(after Kosova, 1961) lamellatus 
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FIGURE 150. Distribution of length of Eurycercus 
lamellatus: 


@ —females which reproduce parthenogenetically 

(9 August 1962, Sunozhka River); EPH? —ephippial 
females and o’—males (20 October 1963, Cherepovets 
Reservoir). 
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I 1) TABLE 8. Size of Chydoridae after field material 


| i va 
% Ow : 5 
a fl 
epg week 
c aU i=] 
g oe ee 
Species Date of collection Reservoir E E 3 E E 
E EZ E | E & 
BU hele a ele 2 
Se se ee |S s 
ae 
Acroperus harpae.. 9, 19 May 1960 Rybinsk 0.40 0.61 0.81 2 
Biapertura affinis .. | 13 June 1961 Rybinsk 0.46 0.71 1.05 2 
Acroperus elongatus 20,23 June 1960 Rybinsk 0.51 0.69 0.85 2 
eae ene ernie 13 September 1961 Rybinsk 0.72 0.90 106 | 
POCEIROSERMS oo50c 
Chydorus gibbus 23 June 1960 Rybinsk 0.84 = 0.56 = 
ES CUS OCR YTOrUS 1 August 1960 Gorki 0.37 0.42 0.65 | 2 
globosus........ 
Chydorus sphaericus 9 May 1960 Rybinsk 0.27 0.30 0.52 2 
eee tea 13 September 1961 Rybinsk 0.8 1.6 Sil | OA 
lamellatus ...... 
Monospilus dispar 10 August 1960 Rybinsk 0.28 0.35 0.47 2 
SG aS 29 July 1961 Rybinsk 0.31 0.42 0.62| 2 
testudinaria..... 
Pleuroxus truncatus 1 August 1960 Gorki 0.48 0.49 0.65 2 
Ro AGWMECTHS cooc0o000 12 August 1961 Gorki 0.36 0.50 0.66 2 
Disparalona rostrara 12 August 1960 Gorki 0.35 0.39 0.50 2 
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Distribution of length of Biapertura 


affinis (Rybinsk Reservoir): 


 — females which reproduce parthenogenetically (13 June 
1961); EPH 2 — ephippial females and o— males (2 October 
1962). 
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5 times; the others molted at least 3 times. The animals did not attain 
maturity and did not produce ephippia. This indicates that feeding and other 
environmental factors have a major influence on the growth rate, definitive 
length, and age of maturation. Konstantinova (1957) found that the growth 
of Chydorus sphaericus slows down on the 4th day of life and ceases 
on the 12th day. Growth is accompanied by changes in the form of the body 
and its different parts. The relationship between length and weight is 
shown in Figures 148 and 149. The relationship is parabolic. Figures 

150 and 151 show the distribution of the length of parthenogenetic and 
ephippial females and males. The biomass is calculated according to the 
weights given in Table 9. 


TABLE 9. Length and weight of Chydoridae (after Mordukhai-Boltovskoi, 1954) 


Weight, mg 
Length, mm Chydorus, Be 
Monospilus Chydoridae 
0.3 0.002 = 
0.4—0.5 0.009 0.005 
0.5—-0.7 0.018 0.02 
0.7—0.9 = 0.05 
Oso aloal = 0.1 
_L 


FUNCTIONAL COMPLEX RESPONSIBLE FOR 
DISTRIBUTION OF ASSIMILATED FOOD AND FOR 
GAS EXCHANGE IN THE INTERNAL ORGANS 


The assimilated material enters into the blood, which is circulated by 

the contractions of the heart and washes allinternalorgans. The blood flow 

is directed mainly from the heart anteriorly on the dorsal side; in the head 

region it becomes directed toward the legs and then proceeds to the posterior 

end of the body and reaches the heart from behind on the dorsal side ( Figure 
a5 2), . In EFurycercus lamellatus, the blood flow enters the post- 

abdomen (it washes the hind intestine, which opens at the distal end of the 

postabdomen); the blood does not circulate in the postabdomen of other 

Chydoridae, as we observed in Acroperus harpae. The intestinal 

peristalsis can stop the blood flow and even reverse it for short periods. 

The direction of the blood flowinEurycercus lamellatus isshown 

in Figure 152. There is a whirl in the blood flownearthe head pore, so 

that most hemocytes remain for some time near the head pore before moving 

further. The blood flow changes direction near the eye and passes poste- 

riorly, partly below the valves and partly below the intestine, and then 

enters the legs. At the posterior end of the body the blood turns around 

and flows partly above the intestine and partly along the valves. Acro- 

perus harpae has a similar circulation, although in this species blood 

with hemocytes does not enter the postabdomen (Figure 153). 
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FIGURE 152. Direction of the flow of hemo- FIGURE 158. Direction of the flow 
lymph in Eurycercus lamellatus: of hemolymph in Acroperus har- 


3 ae (Rybinsk Reservoir, Borok) 
1 — arterial stream; 2—venous stream; 3—heart; P (Ryb : 


4 —ostium laterale; 5 — whirl. 


We determined the rate of heartbeats in some species (Table 10; Smir- 
nov, 1965d) because of its metabolic importance. As shown in the table, 
the two sexes have heartbeat rates of the same order of magnitude. The 
rate rises for a short period as a result of brief mechanical excitation of 
the animal. With the increase in body length of Eurycercus lamella- 
tus from 0.8 to 2.9 mm, the length of the heart increases from 110 to 
350. During this growth period the relative length of the heart (as a 
proportion of the body length) decreases from 15 to 11%. Since the heart- 
beat rate decreases slightly during this period, the rate of circulation and 
metabolism apparently decreases with age. Gas exchange inthe internal or- 
gans is maintained by contractions of the heart, which distributes blood 
oxidized in the epipodites. The surface of the epipodites is of the same 
order of magnitude in all Chydoridae examined. 

Chydoridae have morphological and physiological adaptations which 
enable them to breathe at the bottom. Since their heart rate is comparable 
to that of other Cladocera (Smirnov, 1965d), the Chydoridae had to develop 
other adaptations for respiration in the benthos. 

Hemoglobin was found in the hemolymph of Chydorus sphaericus 
by Fox(1955), who noted that the hemoglobin content of this species increases 
with a decrease in the oxygen content of the medium. Hemoglobin was not 
found in other Chydoridae. However, it may be assumed that considerable 
concentrations of hemoglobin are present in many of these bentho-pelagic 
species, which are exposed to frequent deficiencies of oxygen. Chydoridae 
living in decomposing silt often show a pink coloration. During cultivation 
of Chydoridae on decomposing plants, a reddish tinge appeared even in 
species which usually do not have such a coloration(e.g., Pleuroxus 
Siaaiat Uist ihe Omer auseimeuac els truncatus). 

Some authors considered the reddish coloration as a specific character 
(e.g., P. E. Muller (1867) when he described Alona sanguinea(syn. 

A. quadrangularis)), However, the data available demonstrate the 
instability of this character, which is caused by a direct adaptive increase 
in the concentration of hemoglobin in response to a lowering of the oxygen 
content. Hemoglobin was found in many species of the genera Eurycer- 
cus, Chydorus, Pleuxoxus, Alone lia. Alltoma, and Acacomenamns 
collected in the littoral of the Rybinsk Reservoir or grown in cultures. 
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115 We proved the presence of hemoglobin in a number of species by the 
formation of pyridine-hemochromogen crystals after Hoshi (1963: 88). 
The crustaceans were placed on a glass slide, water was removed with 
filter paper, and drops of a solution consisting of 3 parts 10% NaHSOs, 
3 parts pyridine, and 10 parts 30% glucose were placed on the specimens. 
A cover glass was then placed on the animals. It was possible to see 
crystals in a few minutes mainly on the dorsal margin and in the epipodites. 
The crystals were red violet and of characteristic form. Blood of crucian 
carp in which numerous such crystals were formed was used as control. 
Hemochromogen crystals were obtained in Eurycercus lamellatus, 
PIlSULOXUG Ciel eoOme Wie ISS pice Bliss, JEG 6 relate el inibl ce) As) il fl jo) (S16 = 
tura affinis, and Acroperus harpae. Crystals were not obtained 
in the yellowish species Pleuroxus aduncus, Disparalona ros- 
Eoin ee elo mmer ll ae ead ciistass) (Cihiy. doasulsh sip haieny1 euls, and) Pisieudos 
chydorus globosus, orinthe colorless Alona rectangula and 
Graayowoleibie asi hesitudin artivas 


TABLE 10. Rate of heartbeat of replete crustaceans, number of beats per minute at 17—18°C 


acess | 
is oe Length of heart 
Species ey hed Excited Resting peel S 
’ of body length 
iL _ 
Females 
Ri AO Ow wwNal /EveiLINt > oo oo 0 0 0.84 350 310 10.5 
AILOMA COBTAGE ooaapoddo0 0.505 320 300 9.60 
Ao BUREATA oo000000000006 0.348 270 210 9.85 
bo ROCBAMEIIIA GoogaoGo06 0.33 260 240 9.48 
Disparalona rostrata..... 0.43 340 190 10.45 
Camptocercus rectirostris 0.87 330 280 9.44 
ClayGOxWis iW Wooo 08055 0.49 350 290 12.27 
Ch. sphaericus, ephippial... 0.57 870 230 atiocall 
Eurycercus lamellatus ... 0.77 350 280 14.0 
So WAGE AGUS 6651500600660 2.6 320 810 12.4 
Graptoleberis 
EOSENGTMARIEA > 650000000 0.51 270 240 9.36 
Monospilus dispar....... 0.44 260 210 9.88 
PULSWROXwMS) ENGINE UIS 5 60.5 5016 0.59 330 290 13.8 
Po STRTATHS ooncooc000000 0.635 330 260 1256 
Males 
Acroperus! elongatus ..... 0.99 370 340 8.7 
Ao MARDASc0060000000000 0.57 340 270 10.06 
Bil A DOW EMRE, AQyAeNMS 5 ood 600 0.67 360 320 ISLS 
AIOMA COSEAEA oo e566 00000 0.37 250 210 9.2 
Ao @UCRATA co 00000000000 0.29 250 190 8.3 
Ag BECCAMEUNE od 60606600 0.32 270 250 10.6 
CIM/GlOrUs DING 6:6 coo ood 0.45 320 300 10.44 
Pseudochydorus globosus . 0.60 290 290 16.00 
Chydorus sphaericus..... 0.42 810 260 15.538 
Eurycercus lamellatus ... Gab 340 330 14.75 
Monospilus dispar....... 0.38 240 240 10.3 
PUCMVOx WS Mio mMMEewS 56666 0.51 330 320 13.92 
i | L 
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After finding hemoglobin in Chydoridae and particularly in the pink 
Pleuroxus trigonellus, we demonstrated its existence by another 
method, i.e., by the formation of hemin crystals after Hoshi (1963: 94). 
However, we took whole animals rather than the liquid extracted from them 
as in Hoshi's method. P. trigonellus was dried on a glass slide and 
treated with a drop of NaOH solution and then covered with a cover glass. 

A few drops of glacial acetic acid were then introduced under the cover 
glass. The preparation was heated until the acetic acid began to boil. 
Another drop of glacial acetic acid was then placed under the cover glass. 
Violet crystals of hemin of characteristic form appeared in the body of 

P. trigonellus when the preparation cooled, i.e., within about one hour. 

We also proved the presence of hemoglobin in Chydoridae by staining 
blue with benzidine base after Pearse (1962:864—865). The specimens were 
dried and treated for 10 minutes with a solution containing 15 ml methanol, 

1160.2 ¢ benzidine, and a sodium nitroprusside crystal about 5 mm? large. 
The animals were then washed with ozonated ether (25 ml 3% H2O2, 50 ml 
methanol, 25ml ether) and finally washed with water. After this treatment, 
a blue color appeared in Acroperus harpae (heart region, keel) and 
inPleuroxus truncatus (postabdomen). This coloration is best seen 
in incident light under the binocular microscope. P. trigonellus, which 
contains a large quantity of hemoglobin (according to the red coloration and 
the formation of hemochromogen and hemin crystals), became stained brown 
with benzidine. A brown color was also obtained in Biaperturaaffinis 
and Hurycercus lamellatus. The benzidine method apparently 
detects lower concentrations of hemoglobin and is suitable for crustaceans 
without a distinct reddish coloration. 

We found no reddish coloration in Rhynchotalona falcata and 
Monospilus dispar, which live in the littoral without vegetation. Anal- 
ysis of the function of the legs of these species showed that their epipodites 
do not make rhythmic movements as in other species for pumping water to 
wash the gills (Smirnov, 1968). This is probably due to the fact that these 
species inhabit the open littoral and the oxygen regime here is more favor- 
able than in the overgrown zone; these forms cannot live where there is 
vegetation, since the oxygen is absorbed by decaying organic matter. 


FUNCTIONAL COMPLEX RESPONSIBLE FOR 
THE PROTECTION OF THE BODY AND FOR THE 
SUPPORT Or Os HETR Oh GAINS 


The epithelium of the integument and the chitinous layer secreted by it 
belong to this complex. 

The relatively strong chitinization of the Chydoridae is not surprising 
because they live in an environment which contains abundant organic and 
mineral particles of varying hardness and the body therefore requires 
protection. The antennules with their delicate sensory papillae and setae 
are protected by the overhanging rostrum. The rostrum may be short 
and blunt or long and pointed. The protective role of the long, recurved 
rostrum of Rhynchotalona falcata is quite evident in the environment 
of this species, which lives among silt particles on the bottom of the bare 
littoral; the rostrum protects the antennules anteriorly and from below. 
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The body of the Chydoridae forms a bend between the abdomen and post- 
abdomen. Despite the general loss of segmentation, several segments can 
be recognized in the abdomen near this bend. This region has a specialized 
musculature. The dorsal part of these segments is strongly chitinized. The 
articulation of the Chydorinae and Aloninae consists of chitinous structures. 
The abdominal wall of Acroperus, Camptocercus, and Monospilus 
also contains chitinous supporting elements (Figures 14—24), 

The Chydoridae undergo up to 48 molts during the lifespan. The molts 
involve the shedding of the entire integument including the chitin of the seg- 
mented appendages. The exuviae retain all external characters and can be 
used for studying the external morphology. In our experiments, the stages 
of Eurycercus lamellatus lasted 24 hours at 16°C; the 6th stage 
lasted 2 days at 18—23.5°C. According to Storch (1926), the interval between 
the early molts is 4 days and increases later to 8—9 days. Camptocercus 
rectirostris molts every 48 hours. 

Rammuner (1928) found that each stage of Chydorus sphaericus lasts 
about 3 days. InPleuroxus trigonellus, the interval between molts 
is 2—3 days between the first two molts but later increases to 3—4 and 5 days. 
According to Cheremisova (1958), that interval between the first and second 
molimonmGhydorus sphaericus is 2 days at 1é—2359° CC; We obsierved a 
repeated production and deposition of ephippia in Hurycercus — upto 
8 times at intervals of 2 days (sometimes one day) until death. The ephippia 
were formed in the absence of males. The valves are not shed in the molt 
of Acroperus elongatus, and 1—2 such valves may be present in addi- 


_tion to the main valve (Brady, 1868;421, Figure 8). In Monospilus dis- 
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par this phenomenon is quite normal, but specimens with a single shell 
occur in the fall. Specimens of Acroperus elongatus with 2—3 super- 
imposed valves occur frequently together with individuals with a single 
valve (Ivan'kovo and Uglich reservoirs). Indications of this can be found in 
Lilljeborg (1900), Vereshchagin (1913c), and Herbst (1955). It should be 
mentioned that Monospilus dispar and Acroperus elongatus are 
bottom dwellers. In A. elongatus, where the valves are not shed, the 
postabdomen appears first and makes sporadic jerks to tear the exuviae 
which cover the legs. The number and frequency of molts during the life- 
span are given in Table 11 (after Smirnov, 1965c). In all the Chydoridae 
examined there are only a few molts during the period of rapid growth. 
Most molts take place at a time when growth has practically ceased. The 
regular occurrence of molts without growth is apparently associated with 
the continued production of young throughout the life span, since these two 
phenomena are interrelated in the Chydoridae. Molts, however, also take 
place when the brood pouch is empty. Rammner (1929) found that there is 
an interval of about 4 hours between the production of progeny and the molt 
of Chydorus sphaericus during which the female swims, feeds, and 
defecates. An egg enters the brood pouch 15 minutes after the molt. Swi 
Swimming is resumed about half an hour after the molt. In our experiments, 
Acroperus harpae molted daily at the beginning of life and on alternate 
days from the 10th day of life onward. The molt of the Chydoridae almost 
coincides with the birth of the progeny, but the number of molts is usually 
greater than that of batches of progeny (in addition to the molts before 
maturity). The frequent molts which take place without growth during the 
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greater part of life may be due to the intensive growth of algae and Protozoa 
on the crustacean in the littoral (the legs also become overgrown; Figures 
ta aad 18) 

Specially modified valves envelop the resting eggs and are deposited 
together with them, forming a primitive ephippium which is characteristic 
for the Chydoridae (Figures 157 and 158). 


FUNCTIONAL COMPLEX RESPONSIBLE FOR REPRODUCTION 


The performing part of this complex is the gonad together with the brood 
pouch of the female and the male postabdomen, which serves as a penis. 
The existence of the perceiving part can be inferred from the lowering of 
the heart rate in copulating Chydorus sphaericus. 


FIGURE 154. Copulation: 


A—Chydorus sphaericus (Rybinsk Reser- 
voir, 21 September 1962); B— Monospilus 
dispar (Rybinsk Reservoir, 30 September 1968). 


Males are smaller than females and also wider. The external structures 
of the sexes show differences which can be explained in terms of the sexual 
function. The sexual dimorphism of the valves and head shield of the males 
can be understood from the spatial and functional relationships between the 
sexes during copulation (Figure 154). The male uses the hooks of legs I to 
hold the female so that the apex of the hook is situated below the margin 
of the valve of the female. The form of the hook differs slightly in the 
different species. It has a rugose apex and sometimes bears denticles on 
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the concave side. The holding of the valve of the female is helped by the 
fact that the outer ramus of the endite bears a brush of strong setae opposite 
the apex of the hook which are directed toward the distal end of the legs. 
The valve of the female may bear a sculpture which prevents the brush from 
sliding off. The sculpture is therefore more developed at the periphery than 
in the central part. Copulation is prolonged and the female can swim while 
carrying one or even two attached males. The anteroventral corner of the 
valve of the male is markedly incised, since the male adheres to the convex 
valve of the female during copulation (e.g., inChydorus sphaericus 
and Euryalona). The head shield also shows sexual dimorphism (Figure 
155). If the rostrum is elongate, it is much longer in the female, while that 
of the male is short and blunt. Observations of copulating crustaceans ex- 
plain the spatial relationships between the sexes during copulation. While 
the male is attached to the valve of the female its rostrum is in contact with 
the convex surface of the body of the female. Even if it is short, the rostrum 
of the male rests on the valve of the female and the space between the rostrum 
and the anterior side of the valve can only contain the antennules, which 

119 palpate the surface of the valve of the female. The antennules of the male 
project beyond the apex of the rostrum; they bear accessory setae and often 
accessory papillae directed toward the valve of the female. The antennules 
of the male reach much closer to the apex of the rostrum or protrude farther 
beyond it than those of the female. The valves of the Chydoridae have vary- 
ing surfaces, from perfectly smooth to deeply honeycombed. The structures 
of the functional complex for attachment to the substrate are modified in the 
male because of the need for attachment to the valve of the female. 


120 
( ) TABLE 12. Minimum size of eggs of Chydoridae 


T 
Species Length X width Reference 

iff 
Ewnycenciulst oillacialiis)< se 1.1.) .. 592 X 550 Green, 1966 
go Ane A CHS ‘o-5 60 66 6.0 616 eo ol0 329 X 259 Green, 1966 
POMPEO MS AGMINCGMS oobcc000 ¢ IPB 0 Our data, after fixed material 
P, truncatus (length 0.65mm)... 173 X 110 After live material 
ANWOMCINA CsXCHSA coo b)4.c.00.0 avo 100 xX 58 After fixed material 
Ag GRIGMA coccoGoan0s00000 90x 48 After fixed material 
Pseudochydorus globosus 

GengthwOroyimn) Mmetl axe elmettor ee 290 X 181 After live material 

HULA SweMe 4 Ewin tS 6 p50 500.0 ¢ 220 x 124 After fixed material 
NCROMORUWUS IMEWE DES oo d5 00.0 0/0 140 x 82 After fixed material 
Ms CIOMGACUS 5006000006000 170 X 85 After fixed material 
Camptocercus rectirostris.. 200 x 109 After fixed material 
Cy UMTS DORE 55 6 ooo oD 180 x 110 After fixed material 


Fertilization involves the introduction of the markedly modified postab- 
domen of the male below the valve of the female (Figure 154). The post- 
abdomen of the male changes with age: it resembles at first that of the 
female, but later loses the anal denticles and assumes the appearance 
characteristic of the male postabdomen; at the same time the opening of 
the vas deferens is displaced distally (Figures 213 and 214). The postab- 
domen of adult males is narrower than that of adult females. It has no 
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distinct anal denticles, the presence of which is incompatible with copulation. 
For the same reason, the preanal corner of the postabdomen of the male pro- 
trudes less than in the female (Figure 213). From the functional point of 
view, the changes in the males with age are such that the rapid growth in 
early life is sustained by the same feeding and locomotory apparatus as in 
the females. The postabdomen assumes male characters later in life, when 
growth practically ceases and the crustacean produces only exuviae and 
sperm. This is a division in time between the trophic and sexual functions, 
the former being responsible for the plastic and energy metabolism in the 
young male, but later mainly for the energy metabolism. 


K 


FIGURE 155. Sexual dimorphism of the head shield: 


Chydorus sphaericus: A—female, B — male (Rybinsk Reservoir, 
16 October 1965); Pleuroxus trigonellus: C — female, D—male 
(after Frey, 1962a); P. uncinatus: E— female, F — male (after Frey, 
1962a); Acroperus elongatus elongatus: G— female, H—male 
(Rybinsk Reservoir, Borok, 16 October 1965); Kurzia latissima: 

I— female, J — male (after Frey, 1962a); Acroperus harpae: 

K — female, L — male. 
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If females are present, the males show a marked tendency to attach 
themselves to the valves of other specimens. We observed a female of 
Chydorus sphaericus (30 October 1964) with two males attached. 

Each of the males carried another male, attached to the valve by the hooks 
of leg I. The male clasping the left valve later fell off, and a third male 
joined one of the two males attached to the right valve (clasping the left 
valve), so that there was a chain of three males. Finally, a fourth male 
joined the middle one of the males at the right valve, on which a male was 
already attached. 

The brood pouch of the female Hurycercus lamellatus changes 
markedly during growth; the dorsal process of the abdomen is absent in 
young specimens (Figure 82). 

Primitive Chydoridae develop numerous eggs at one time. The larger 
species produce larger eggs (Table 12, Figure 156). The relationship 
between length of egg and length of body is shown in Figure 156. The Chy- 
dorinae and Aloninae develop two young at a time, but the size of the young 
resembles that of the adults more closely. If feeding is insufficient, the 
brood pouch may remain without eggs for a long time and numerous molts 
may take place without the production of progeny. It is interesting that 
forms which produce few eggs are not necessarily rare; on the contrary, 
Chydoridae with a low fertility may have a high density. The density of 
Eurycercus lamellatus does not exceed 60,000 organisms/m?® in 
nature or in cultures. Saycia cooki, which produces numerous eggs, 
is extremely rare. The maximum density of Chydorinae is about one million 
organisms/m°® in nature and in cultures. The number of eggs produced by 
asinglefemaleofHEurycercus lamellatus shows seasonalvariation. In 
England this number is lowest in January and highest in April, and the 
number of eggs is directly proportional to the length of the female (Green, 
1966). Data from the Rybinsk Reservoir are given in Figure 180. The 
Chydoridae are represented by parthenogenetic females during the greater 
part of the vegetation period. The brood pouch of those Chydoridae which 
produce two young at one time sometimes contains a single egg, rarely three 
eggs. Males and females with eggs ready for fertilization appear under ad- 
verse conditions. Fertilization results in the formation of resting eggs in 
a primitive ephippium (Figures 157 and 158). The ephippia of Chydoridae 
sink to the bottom and do not float like those of the planktonic Moina. The 
female E. lamellatus glue the ephippia to plants (Makrushin, 1967). 

The resting eggs develop into females. When hatching from the latent egg, 
Pleuroxus uses the claws of the postabdomen to tear the yolk membrane 
(Shan and Frey, 1968). 

The numerous eggs in the brood pouch require good aeration; this is 
achieved in Hurycercus lamellatus by the process on the dorsal side 
of the postabdomen. There is no such process in the Chydoridae which 
develop two eggs at a time. 

Rammuner (1933a) incubated eggs of E. lamellatus outside the brood 
pouch. He assumed therefore that egg development in this case does not 
require nutrient liquid in the brood pouch. Green (1961) also found that 
eggs of Chydorus can develop outside the brood pouch. 

The concept of periodicity is connected with the periodical appearance 
of males. One cycle consists of the period of parthenogenetic reproduction 
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FIGURE 156. Relationship between body length and length 
of parthenogenetic eggs (according to data of Table 12) 


FIGURE 157. Ephippia: 
A—Eurycercus lamellatus, length of egg 220 (Rybinsk Reservoir, Borok, 


2 October 1962, preparation 1163); B— Biapertura affinis, length of egg 
250 (Rybinsk Reservoir, Borok, 2 October 1962, preparation 1167). (Not drawn 


to scale.) 


FIGURE 158. Ephippia: 


A—Tretocephala ambigua, length of egg 260 (Lenkoran’ district, 
Mashikhanskii Pond, 25 May 1963, preparation 1226); B— Leydigia 
acanthocercoides (after Scourfield, 1899). 
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Months Months 
FIGURE 159. Periodicity of Ox yu - FIGURE 160. Periodicity of 
rella tenuicaudis (after Alona quadrangularis 
Vereshchagin, 1912c) according to (after Vereshchagin, 1912c). 
duration of vegetation period: Legend as in Figure 159. 


The dotted area indicates the sexual 
period. The lines at the sides indi- 
cate the period of active life. 
Abscissa — month; ordinate — 
latitude. 


pil il WV Wi viv Y xD XR Til W Vv WV VNw X x XN 
Months Months 
FIGURE 161. Periodicity of FIGURE 162. Periodicity of 
Pleuroxus truncatus Chydorus sphaericus 
(after Vereshchagin, 1912c). (after Vereshchagin, 1912c). 
Legend as in Figure 159. Legend as in Figure 159. 
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FIGURE 168. Periodicity of 
Biapertura affinis (after 
Vereshchagin, 1912c). Legend 
as in Figure 159. 


T Ui WV Wi viva X X Xt x 
Months 


FIGURE 165. Periodicity of 

Eurycercus lamellatus 
(after Vereshchagin, 1912c). 
Legend as in Figure 159. 
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FIGURE 164. Periodicity of Ley - 
digia leydigi (after Vereshcha- 


gin, 1912c). Legend as in Figure 
159. 
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FIGURE 166. Periodicity of 
Alonella excisa (after 
Vereshchagin, 1912c). Legend 
as in Figure 159. 


together with the following period of bisexual 
reproduction. Vereshchagin (1912c) used 
graphs which show the existence of partheno- 
genetic and sexual generations of Chydoridae 
in relation to the vegetation period (latitude 
of the area) and established that there were 
several types of periodicity. If there is a 
single period of bisexual reproduction, the 
population is monocyclic. Oxyurella 
tenuicaudis and Alona quadrangu- 
laris are monocyclic in a wide range of 
vegetation periods (Figures 159 and 160). In 
IPUS CIPO Us LicMiaGCAnUs, IFLA SriEw ira 
Elidabias So bey cliele, ley clijei, Clayvclorus 


foi WV W VO Wil x X XI Xl sphaericus, andHurycereus lanvelila- 
Months é : Babs ° : 
tus the single cycle is divided in areas with 
FIGURE 167. Periodicity of a longer vegetation period so that there are 
Acroperus harpae (after two periods of bisexual reproduction, i. e., 


Vereshchagin, 1912c). Legend 


see two periods in which males are present 
as in Figure 159. 


(Figures 161—165). In areas in which the 
vegetation period is short, the female Chy- 
dorus sphaericus developing from 
ephippial eggs can produce females and males, and develop ephippial eggs 
after fertilization (Olofsson, 1918). In Leydigia leydigi, the first 
cycle lasts much longer than the second. If the vegetation period lasts 
longer, the first bisexual cycle disappears and a secondary monocyclic 
cycle begins. When the vegetation period becomes longer, Alonella 
excisa shows a transition from a monocyclic to a dicyclic cycle, then to 
a polycyclic cycle; one of the cycles then disappears and it becomes second- 
arily dicyclic (Figure 166). Acroperus harpae becomes dicyclic from 
monocyclic and finally secondarily dicyclic (Figure 167). The periodicity 
is further complicated by the fact that all individuals of a population do not 
necessarily enter the sexual period in each cycle. 

Some stages of embryogenesis are shown in Figures 168—170. Of partic- 
ular interest is the length of the fully developed embryo of Pseudochy- 
dorus globosus and Acroperus elongatus. 

Chydoridae reproduce intensively when cultured on detritus, and no 
ephippia develop under these conditions even shortly before death. Males 
and ephippial females appear in late August in the Rybinsk Reservoir. 
Konstantinova (1957) found that the number of batches of progeny produced 
by Chydorus sphaericus increases in the first 15 days of life and 
decreases in the last 15 days. Kurz (1875) induced the development of males 
by drying the aquarium containing the females. Wicks were placed on the 
margin of the aquarium and water was gradually taken up by capillarity. In 
14 days the water in the aquarium became reduced by a factor of 6—8 and > 
aeNKes) CH wher ECSig ews InAs, AloOma Gwuaciinmewlaiel s, aml 
Leydigia leydigi appeared (in early summer! ). Male Chydorus 
sphaericus (5.5% of the young) appeared after prolonged maintenance of 
the culture at 8—10°C, or an increase in the population density to 500 organ- 
isms per liter (8.7%) (Mortimer, 1936), or if the food of females with 
developed eggs was stopped. 
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FIGURE 171. Development of a culture of Pleuroxus striatus: 


1 — without additional specimens; 2 — in the presence of Limnaea 
stagnalis. 


Jurine (1820) and Konstantinova (1957) succeeded in breeding Chydorus 
sphaericus throughout the life span. Jurine (1820) observed 9 batches of 
young during the life of Alona quadrangularis("striatus"); the 
embryonic development of this species lasts 1 to 5 days. In order to obtain 
quantitative data on the life cycle of the Chydoridae, we reared them from 
clones throughout life (Smirnov, 196la, 1962a, 196 5c). The life, repro- 
duction, and normal activity of most Chydoridae could be maintained by 
feeding them on filtered detritus. Only Eurycercus lamellatus 
failed to attain its normal size and produced a reduced number of young in 
these conditions. Feeding with green or blue-green algae or with an in- 
fusion of aspen or birch leaves killed all the Chydoridae examined in a 
few days (Daphniidae, on the other hand, reproduced well on aspen or birch 
leaves). The specimens were kept separately in dishes of 3—4 ml capacity, 
in which they could be observed with the binocular microscope. After each 
molt, or in case of delayed molt, they were transferred to dishes with fresh 
detritus. The detritus was collected from the vegetation in the Rybinsk 
Reservoir. The culture of Chydoridae on a single batch of detritus in vessels 
of 0.5—1 liter capacity produced poor results. The data obtained are shown 
in Table 11. Embryonic development lasted 2—3 days at room temperature, 
sometimes slightly longer. Development up to maturity took 2—6 days; it 
took 10 days in E. lamellatus. 

E. lamellatus attained maturity after 12 days in containers placed in 
the littoral of the Rybinsk Reservoir at an average temperature of 20°C. 
The life of the Chydoridae examined is 2—3 months. Alona costata 
lived longest — one specimen lived for 140 days. The length of life was 
sometimes shorter, probably because of the condition of the animals, the 
quality of the food, and other factors. The crustaceans molted repeatedly. 
The greatest number of molts was observed inAcroperus harpae. They: 
molted twice before maturity; cases with a single molt were probably due to 
the loss of one of the first (very small) exuviae in the detritus in which the 
animals burrowed. 
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FIGURE 172. Development of a culture of Pleuroxus trunca- 
tus truncatus. The arrow indicates the appearance of males 
(30 June 1965). 
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FIGURE 173. Development of a culture of Chydorus sphaericus 
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FIGURE 174. Development of a culture of Eurycercus 
lamellatus: 


1 — without additional animals; 2 — in the presence of 
Limnaea stagnalis, 


Growth is rapid before maturity. The growth of Chydoridae almost 
ceases after the first batch of young. This explains the small number of 
size groups in field material (about 6); the last size group consists of all 
the older ages. About 10 batches of young are produced during life. The 
largest number of batches (up to 31) was found in Acroperus harpae. 
This corresponds to a maximum of 62 young in A. harpae. Cheremisova 
(1958) observed 30 batches in 67 daysinChydorus sphaericus. Jurine 
(1820) observed 15 batches of young in the same species and Konstantinova 
(1957) an average of 20. Of particular interest is the large size of the young 
of these species, which have no metamorphosis (Table 11). Death under 
experimental conditions was usually not preceded by the formation of ephippia. 
Some experiments, however, ended with the formation of an e€phippium. In 
these cases the crustaceans produced and deposited several ephippia: Alona 
costata up to 13, Pleurexus striatus up to 3, RP; aduncus upto: 
and Eurycercus lamellatus upto 8. Except for EH: lamellatus and 
Pleuroxus truncatus, the formation of ephippia did not take place be- 
fore August. There was never a reversion to parthenogenetic reproduction 
after the formation of €phippia. The number of molts was usually greater 
than that of batches of young, the difference was due not only to the two molts 
before matufity but also to the fact that some molts of mature specimens 
were not accompanied by the production of young. 

Eurycercus, the most primitive genus morphologically, includes 
E. lamellatus, an abundant and widely distributed species found commonly 
in the vegetation. The primitive Saycia cooki, which also produces 
numerous young per batch, is apparently rare. This species was recorded 
by King (1866) and Sars (1904a); we received it from Jolly, who stated that 
only a few females were obtained from the large amount of material examined, 
The subfamilies Chydorinae and Aloninae contain not only common, cosmo- 
politan species but also forms found only once. Highly specialized Chydori- 
dae such as Leydigia and Camptocercus occur in restricted biotopes 
and produce a comparatively small biomass. 

Cultures containing macrophytes, filamentous algae, and silt may be con- 
sidered as an imitation of the natural environment. Marked pollution, 
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however, rapidly kills the crustaceans. Such a culture showed partheno- 
genetic reproduction, followed by the appearance of males. Under these 
conditions Pleuroxus striatus, P. truncatus, and Chydorus 
sphaericus attained a maximum density of about 480 organisms per liter 
(1 organism/20 m1) on about the 30th day (from an initial density of several 
organisms per liter; Figures 171—173). In the experiments of Mortimer 
(1936) with a culture of Chydorus sphaericus, males appeared when 
the culture attained a density of 500 organisms per liter. Eurycercus 
lamellatus reproduced badly in a similar culture; after 14 days, the 
density did not exceed 60 organisms per liter (i.e., 1 organism per about 
150 ml; Figure 174). In the case of E. lamellatus and in other Chydo- 
ridae, the maximum densities obtained correspond to the maximum densi- 
ties observed in nature (Smirnov, 1963a). In parallel cultures, Chydoridae 
were grown together with Limnaea stagnalis L. All cultures were 
kepiruyacs of capacity Oy) litervor morervat J6—19> Cy The density of the 
snails was 0.5 organisms per liter (1.5 g live weight per liter). The pre- 
sence of snails invariably killed the Chydoridae or suppressed their re- 
production (Figures 171 and 174), apparently by creating a deficiency of 
oxygen. Bogatova (1963) cultured Chydorus sphaericus to a density 
of 6,000 organisms per liter on yeast or on an infusion of horse manure. 


MORPHOFUNCTIONAL TYPES OF CHYDORIDAE 


In the Chydoridae examined we found three morphofunctional types of the 
leg apparatus which differ with respect to the pump chamber. 

The first type (actively filtering, short legs) is found in Chydoridae with 
a relatively short body and with legs situated close together; the posterior 
legs are apparently inserted between the anterior legs. In forms with a 
very short body (Chydorus, Pleuroxus), the exopodites of legs IV and 
V are situated so that their longitudinal axis forms a sharp angle with the 
longitudinal axis of the body. The anterior setae of the exopodites of legs 
IV and V are tactile, with sparse hairs. The rhythmic vibrations ar2 per- 
formed by the exopodites of legs IV and V. A variation of this type is found 
in the leg apparatus of Chydoridae with an oblong body, e.g., Acroperus 
harpae and A. elongatus; as in the typical case, the exopodites of legs 
IV and V move rhythmically in these species. In the majority of Chydoridae, 
the ratio between the length of the filtration chamber (from the gnathobase of 
leg III to the apex of the feathered setae of the exopodite of leg V) and its 
height (from the lobes of the preepipodite to the ventral margin of the valve) 
is about 1.5:1. If this ratio is about 2:1, i.e., if the legs which form the 
third functional unit are displaced along the longitudinal axis (in Chydoridae 
with an oblong body), there are modifications of the form and position of the 
legs and in the function of the pump chamber. In A. harpae and A, elon- 
gatus, which have an oblong body, the exopodite of leg V is oblong and 
barely divided (it has a concave ventral side). The longitudinal axis of the 
exopodites of legs IV and V of these species forms a relatively small angle 
with the longitudinal axis of the body. The anterior seta of the exopodite of 
leg V is directed anteriorly (not ventrally); it is feathered and closes the 
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gap between the exopodite and the lobe of the endite of the leg. A similar 
function is performed by the anterior seta of the exopodite of leg V in 
Biapertura affinis. The anterior setae of the exopodite of leg IV 
have sparse hairs and are directed toward the ventral margin of the valves 
(tactile setae). In Disparalona rostrata, Alonella excisa, and 
A. exigua, legs I-III are of about equal size athough D. rostratais 
much longer (0.49 mm) than the other two species (0.33 and 0.32 mm, 
respectively). Legs IV and V, especially their exopodites, are very large 
inDisparalona rostrata but not in Alonella excisa and particu- 
larly not in A. exigua. The difference in the size of the exopodites and 
their setae explains the different filtering capacity of the filtration chamber 
formed by legs III-V. The larger species shows only an enlargement of 
legs IV and V instead of an enlargement of all legs. 

The second type of leg apparatus (actively filtering, long legs) is found 
in species of Camptocercus which have a very long body. The legs are 
not situated so closely together as in Chydoridae with a short body. The 
ventral side of the body has no appendages for a large distance behind the 
legs. The filtration chamber is longitudinal. The pump chamber, in 
which the exopodite of leg V serves as a pump, is also longitudinal. The 
exopodites of legs III and IV do not make rhythmic vibrations; they cover 
the pump chamber ventrolaterally. Leg III therefore closely resembles 
leg IV, in contrast to the condition in other Chydoridae, although these legs 
can be homologized with the legs of other Chydoridae by the number and 
arrangement of the setae. 

The third type of leg apparatus (passively filtering) is distinguished by 
the fact that the exopodites do not make rhythmic vibrations, i. e., there 
is no functional pump chamber. This type is found in Rhynchotalona 
falcata, Monospilus dispar, andGraptoleberis testudinaria. 
Although the species of these genera have no functional pump chamber, they 
have structures which form such a chamber in-other cases. The first and 
second functional complex of these species correspond to that of other Chy- 
doridae. These species retain the filtration chamber of the third functional 
complex, which has this name because it does not function without a function- 
al pump. Such a filtration chamber apparently prevents the food collected 
by leg II from escaping posteriorly. This third type is found in Chydoridae 
which live in the silt in the bare littoral(Rhynchotalona falcata and 
Monospilus dispar) or in overgrowths of plants (Graptoleberis 
testudinaria). A leg apparatus of the third type can be explained, and 
is probably caused, by an unrestricted food supply. It is interesting that 
the crawling G. testudinaria uses the antennae for repulsion from the 
substrate, in contrast to other Chydoridae. The absence of pumping of 
water prevents these forms from living in a vegetation with abundant silt 
sediments, where oxygen is markedly reduced. In fact, Rhynchotalona 
falcata and Monospilus dispar live on bare littoral areas, while 
Graptoleberis testudinaria lives on plants. In these forms we 
did not find a pink coloration caused by hemoglobin, which may compensate 
for the absence of water pumping. In this case, life in the plant-free 
littoral is associated with a morphological inability for breathing under 
adverse conditions. At any rate, this is not the only factor which connects 
the inhabitants of the bare littoral with this particular biotope, since rhythmic 
movements of the exopodites take place in other specific inhabitants of the 
open littoral. 
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SPATIAL AND FUNCTIONAL CONDITION OF 
PP DORM Or rine m EGS 


The differences between the legs of the different species concern their 
form and size, the form and size of their parts, andthe size, form, and 
arrangement of their setae. These differences as well as the character- 
istics of a leg can be interpreted in terms of the functional and spatial 
relationships between the legs themselves and with other parts of the body, 
particularly the ventral margin of the valve. The strong chitinization of 
the setae on the outer ramus of the endite of leg I corresponds to their 
function (attachment to and moving on the substrate). There are three such 
setae, the minimum number for a stable fixation of an object. These setae 
differ in length, and the differences vary in the different species. The 
different length of the walking setae is due to the fact that most Chydoridae 

130move on a convex substrate. The inner seta must therefore be the smallest. 
In most Chydoridae, the inner seta is indeed more or less shorter than the 
others. The exopodite bears thin, sparsely feathered, and weakly chitinized 
tactile setae. One of these setae is very long and palpates distant parts of 
the substrate, while the other seta is short and palpates the substrate close 
to the point of attachment of the walking setae. The outer ramus of the 
endite and the exopodite are independently mobile in accordance with their 
function; this is reflected morphologically in the presence of deep grooves 
which separate the above parts from the stem of the endite, so that there are 
apparently separate segments. The rami of leg I move independently or 
together with the movements of the stem of the endite of leg I. When the 
crustacean finds a suitable substrate, leg I moves slightly forward, the 
distal part of its endite moves slightly between the valves, and the 
walking setae of the outer ramus of the endite become fixed to the sub- 
strate. Leg I has not only a musculature which moves this leg as a whole, 
but also a musculature for its different parts. This explains the 
thickness and large size of this leg, properties which are also asso- 
ciated with the functions of the leg and with the large and different functions 
of its parts. 

Leg II, which collects the food, is more strongly chitinized than the other 
legs. This refers not only to the stem of the endite but also to its setae. 
The setae which scrape the food differ in length. The gnathobase of leg II 
is directed medially and dorsally; the setae nearest the gnathobases are 
situated on the approximated parts of the endites and are therefore shorter. 
The setae closest to the exopodites (i.e., the outer setae) are long and 
apparently prevent food particles falling off. The middle setae of the endite, 
if present, are the thickest and may form acomb. The inner ramus of the 
endite of leg I bears soft feathered setae and prevents food falling off. The 
inner anterior seta is sparsely hairy and directed ventrally toward the 
ventral margin of the valve (tactile seta). In the primitive Eurycercus 
lamellatus, the row of chitinized setae on the endite is accompanied by 
a parallel row of soft setae which Fryer (1963b) considers as tactile. We 
found a similar row of soft setae in E. glacialis. Inthe even more 
primitive Macrothrix, the row of chitinized setae on the endite ends on 
the side of the gnathobase in a sensilla (chemoreceptor). Such a sensilla 
is never present on leg II of the more specialized Chydoridae; its function 
is performed by the chemoreceptors of leg III. 
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The length and feathering and the direction of the feathering and the 
arrangement of the setae which form the filtration chamber of legs II—-V 
can be interpreted in terms of function and spatial relationships. The 
sensillae of legs III—V, which are chemoreceptors, are situated on the 
inner side of the endites in the path of the food. Some setae of the gnatho- 
bases and endites are possibly tactile. Leg III moves together with leg HU, 
suggesting cooperation of the endites of these legs in the collection of food. 
The movements of legs I and II are not rhythmic. The pump chamber is 
closed anteroventrally by the exopodite of leg III with its setae (in Campto- 
cercus, the exopodite of leg IV also has a strictly formative function). 
The exopodite of leg III is situated slightly obliquely to the ventral margin of 
the valve. The dorsal seta on the posterior side of the exopodite is there- 
fore the longest, the other setae are shorter. The setae on the dorsal side 
of the exopodite close the space between legs III] and IV and are therefore 
relatively short. The seta situated closest to the epipodite is directed 
dorsally and closes the space longitudinally; this seta is therefore longer 
than the others on the dorsal side of the exopodite. The length of the setae 
on the posterior side of the exopodite of leg II] and directed toward the 
ventral margin of the valve depends on the angle at which the seta is directed 
toward the ventral margin. 

The exopodites of legs IV and V of Chydoridae with a pump chamber of 
the first morphofunctional type are large and bear large, feathered, posterior 
setae which increase the filtering area markedly. The anterior setae are 
smaller, their length being restricted by the ventral margin of the valve. 
InAcroperus and Biapertura) affinis, the anterior Setaeiof the 
exopodite of leg V close the space between the exopodite and the lobed 
endite; these setae are feathered and their length is restricted by the small 
width of the space. 

The exopodite of leg IV of Chydoridae with a pump chamber of the second 
morphofunctional type performs the same covering function as the exopodite 
of leg II] and also resembles it in form; the considerations concerning the 
exopodite of leg III apply also to the exopodite of leg IV. The setae of the 
filtering chamber have straight setules. These setae are directed antero- 
dorsally, and each movement of the legs therefore propels the food toward 
the mouth. The feathering of the setae of the pump chamber is straight and 
directed usually posteriorly, thus creating a water current posteriorly. 

The setae usually bear short proximal and long distal setules. This can 
be explained by the fact that the setae diverge radially, so that their distal 
ends are more distant from each other; moreover, most of the work is 
carried out by the distal parts, since the proximal parts are situated either 
above the exopodites of the following legs or below the setae of the exopodites 
of the preceding legs. On the exopodite of leg IIlof Pseudochydorus 
globosus we found reverse feathering of the large seta closest to the epi- 
131 podite (Figure 74). If it enters the pump chamber, this seta is directed 
anteriorly, in contrast to the other setae. According to the function of this 
seta, its setules have a reverse position (permitting a water current to the 
posterior margin of the valve). The wide, lobed, hairy endite of leg V 
closes the gap between the endite and exopodite of leg IV. Although uniform 
in function, the pump chamber shows a wide morphological variation. This 
explains the great diversity of legs II—VI which form this chamber. 
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The pump chamber of the Chydoridae shows a marked suppression of the 
setae of the exopodite by the setae of the preceding legs; the affected setae 
are short or absent. A common character of all Chydoridae is the presence 
of a wide space between the anterior and posterior setae on the exopodite of 
leg V. This is caused functionally by the fact that the setae of leg IV function 
in this area. In some cases, the relatively small size of a seta cannot be 
explained by its function or by the distance to the ventral margin of the valve 
but is caused by suppression; the affected seta is compensated functionally 


by the suppressing seta (Figure 53). 


For example, the small size of seta 3 


of the exopodite of leg IV is due to suppression by seta 4 of the exopodite of 
leg III; the latter seta extends in the same area and compensates functionally 
for the suppression. The seta of the first antennal segment may be small or 
absent due to suppression by the seta of the second segment. In Macro- 
thrix, onthe other hand, the seta of the first antennal segment is larger 


than that of the second segment. 


To summarize, a number of morphological and physiological factors 
explain the presence of Chydoridae in the littoral: the differentiation and 
specialization of legs, which permits movement and feeding on a substrate; 
the ability of the postabdomen to move far forward and clean the complex 
apparatus of the legs; the adaptation for feeding on detritus by lengthening 
of the intestine and specialization of the enzyme apparatus. Chydoridae can 
overcome obstacles by repulsion and have a thick integument which protects 
them from damage by external obstacles and particles. Fryer (1963b) has 
shown that the affinity of Eurycercus lamellatus to vegetation is due 
to the fact that this species feeds on the overgrowths of macrophytes and is 
morphologically adapted for attachment to macrophytes and for the collection 
of food on them. Chydoridae show numerous specific morphological charac- 
ters, many of which have not yet been interpreted in terms of the biology 
and behavior of the species. The data given here show some characters 
which enable the Chydoridae to live in the littoral. The main characters 
of the benthopelagial Chydoridae compared with pelagic Cladocera are 


given below. 


CHY DORIDAE 


Ventral margin of valve less convex than dorsal 
margin 

Orientation parallel to the substrate so that the 
morphological anterior and dorsal side of the 
body is also functionally so 


Chitinization strong, body yellowish brown 
Head keel sometimes present but not produced 
into a helmet; lateral keels present 


Valve with well defined posterior margin 


Rostrum often long 
Antennules mobile, large 
Eye with 28 or 10 facets 
Ocellus large 


DAPHNIIDAE 


Ventral margin of valve not less convex than dorsal 
margin 

Orientation is such that the anterior end of the body 
is directed upward, so that the morphological 
anterior and dorsal side of the body is functionally 
the upper and posterior side 

Chitinization weak, body almost colorless 

Head keel sometimes present; it may be produced 
upward (forward) and posteriorly (dorsally) into a 
helmet. Lateral keels absent 

Posterior margin of valve rounded, produced into an 
apex or ending in a spine 

Rostrum small 

Antennules immobile, in form of tubercles 

Eye with more than 10 facets 

Ocellus small 
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Legs differentiated into two functional units for 
moving, obtaining food, filtration, and res- 
piration 

Epipodites (gills) usually with processes 

Constant rhythmic movements performed by legs 
IV and V or by leg V only, or absent 

132 Labrum almost always with well developed plate- 
shaped process 

Mainly moving on the substrate 


Food scraped from the substrate, then filtered 

Ventral margin of valve with a well developed 
row of setae 

Intestine forming loops 

Caecum present at posterior end of mid-intestine 

Postabdomen relatively long 

Postabdomen bent forward almost parallel to the 
body 

Claws reach the mouth when the postabdomen is 
moved anteriorly 

Postabdomen usually with large lateral setae 

Anus situated in proximal part of postabdomen 
in most species 


ECOLOGY 


DISTRIBUTION 


Most species of Chydoridae live in the vegetation. 


live in the open littoral. 
deeper bottoms. 


but large numbers are also found in open water. 


Legs forming a unified functional complex adapted 
for filtration and respiration 


Epipodites without processes 
All legs in constant rhythmic movement 


Labrum without plateshaped process 


Swimming; sinking to the bottom only occasionally 
and for brief periods 

Food obtained by filtration 

Ventral row of valve with little developed setae 


Intestine not forming loops 

Caecum at posterior end of mid-intestine absent 
Postabdomen relatively short 

Postabdomen forming large angle with the body 


Claws not reaching the mouth 


Large lateral setae on postabdomen absent 
Anus situated in distal part of postabdomen 


Some species, however, 


Some Chydoridae live close to shore and also on 
Chydorus sphaericus is very abundant in the littoral 


There are also specialized 


species, viz., Dadaya macrops, which lives on the surface of water, 


and Anchistropus, which lives on Hydra. 


The littoral environment of 


Chydoridae is characterized by mixing of water by waves, strong turbidity, 


and therefore low transparency. 


The areas of coastal vegetation have an 


abundant littoral phytoplankton and bacterioplankton, and contain filamentous 


133 algae and surface- growing plants. 


of animals including predators (Table 13). 
Rybak, Rybak, and Tarwid (1964) distinguish 


in detritus and colloidal flakes. 


The vegetation harbors a large complex 


The water of the littoral is rich 


between four types of littoral of lakes: open (without vegetation); accessible 
(water movements through sparse vegetation); protected (where water 
currents have little access because of the dense growth); separated (isolated 
by dense vegetation from the pelagial and without access to waves and 


currents), 


In a study of the fauna of Crustacea of the last three types of 


littoral, the authors determined the distribution of the common species of 


Chydoridae (Figure 175). According to our data, Chydorus sphaericus 
should be considered as a polyvalent species since it occurs both in the 
vegetation and in the open littoral. Comparison of the biomass of Chydoridae 
with that of other groups of invertebrates in the littoral shows that Chydo- 
ridae are one of the mass groups in the zone (Tables 13 and 15). 


usa 


Acroperus 


rectangula, 
A. quad- 
rangularis 


aduncus, 
Chydorus 
sphaericus 


FIGURE 175. Distribution of Chydoridae in different types of overgrown 
littoral 


1o® Since Chydoridae crawl on aquatic plants and on the bottom and also swim 


between plants and above the bottom, we calculated the biomass as the sum 
total of the biomass per m? of bottom and per m?® of water above the 
bottom; we used as unit ''combined meter" (Smirnov, 1963a). Quantitative 
samples are accordingly taken separately from the bottom and from the 
water; the samples are examined separately and the data per m* of bottom 
and per m® of water are added. 

The biomass of Chydoridae in the vegetation is many times greater than 
their biomass on the open bottom (Tables 13—16). A possible affinity of a 
species for a certain plant is concealed by the irregular distribution of 

Is) Chydoridae, the marked variation of environmental factors (oxygen), and 
accidental factors. The lack of a definite relationship between the abundance 
of Chydoridae and the type of vegetation is not surprising because the rela- 
tionship between phytophilic Chydoridae and plants is indirect. They use 
plants as a substrate or are attracted by the favorable environment created 
by the plants. The accumulation of detritus (probably of different quality 
from that in nonprotected areas) and the abundant development of algae and 
bacteria are important factors in the life of Chydoridae. 

Shcherbakov (1959) found that the number of Pleuroxus truncatus 
collected on stems of horsetail is 2.8 times greater than that obtained from 
water between the stems. No information can be obtained from the literature 
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about the affinity of Chydoridae for particular species of plants. The 

average biomass of Chydoridae (per combined meter) is proportional to 

the area covered by the coastal vegetation of the reservoir (Figure 176). 

In the Volga reservoirs, the area covered by macrophytes is largest in the 

Ivan'kovo Reservoir and smaller in the other reservoirs downstream. 

The fauna has a very low biomass in the open littoral despite the pre- 
sence of species characteristic for it such as Chydorus gibbus, Pleu- 
Boxuiseunmecinmatus, Monos pilus drspar, and Disparalona ros; 
Pot tape Chuima athintsrand hry domus  ‘siphtaeric wstare the 
most abundant species in the open littoral of all upper Volga reservoirs and 
rivers. No relationship was found between the abundance of Chydoridae 
and particular types of bottom (Table 16). The distribution of Chydoridae 

135 on sand is irregular, i.e., the depressions on the sand ripples contain at 
least os of the Chydoridae per m? together with silt particles (data of 
15 September 1965, Rybinsk Reservoir). 

In years with a high water level and abundant coastal vegetation, Chy- 
doridae attain an average biomass of about 5g per combined meter 
(1 m?+1 m? of bottom) in the Rybinsk Reservoir (Smirnov, 1963b). The 
biomass of Chydoridae increases slowly between spring and mid-July, and 
then sharply to a peak until August—September. Males appear in some 
species in late August. The biomass of Chydoridae decreases slightly in 
October. The coastal vegetation hardly develops in years with a low water 
level. The biomass of Chydoridae increases slowly until late August but 
reaches an average of only about 1g per combined meter. Eurycercus 
lamellatus is practically absent in such years. This was observed 
throughout the littoral of the Rybinsk Reservoir in June and August 1960, 
when the water level was low. Our expeditions in the littoral of the Rybinsk 
Reservoir in the very dry year of 1960, when coastal vegetation was com- 
pletely absent, showed that the average biomass of Chydoridae in June was 
about 2 mg/combined meter, but it increased in August to 20 mg/combined 
meter. Thus, the late summer increase in the biomass of Chydoridae 
observed by Mordukhai-Boltovskoi, Mordukhai-Boltovskaya, and Yanovs- 
kaya (1958) took place in the absence of vegetation in a very dry year, but 
the increase was small. In the Rybinsk Reservoir, species such as Acro- 
Me etiomiuak pach Gampiuocereus eC tier o site lsh) MH Uleyacieneic UkS 
Le in QHIABRUISS GueeyauOlSlooielcg TO Simmclissdeiestey ehatel IDile wie >< US 
truncatus developinmasses if there is vegetation but are practically absent 
in dry years. No relationship was found between the biomass of Chydoridae 
and the species of the vegetation (Table 14). However, the degree of pro- 
tection provided by the littoral (i.e., thickness of vegetation) has an influ- 
ence, and different Chydoridae predominate in the littoral according to the 
density of vegetation (Rybak, Rybak, and Tarwid, 1964). 

No relationship was found between the biomass of Chydoridae and the age 
of the reservoir. As shown in Tables 13 and 15, the biomass fluctuates 
irregularly. We examined the condition of the littoral fauna of the Cherepo- 
VES MNESeE VOI In they rinst year Of its existence in August seprember,, and 
October 1963. Aquatic vegetation was almost absent in that year, but flooded 
meadow or forest vegetation was found at all stations. In the first year of 
the existence of the Cherepovets Reservoir, the littoral fauna showed a mass 
development of Cladocera, especially Daphniidae. There were numerous 
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species, and 36 species of littoral Cladocera were found (Table 17). .How= 
ever, there were few Chydoridae, and Daphnia pulex was the most 
common form (Smirnov, 1966d). A severe deficiency of oxygen affected 
large areas of the Cherepovets Reservoir in its first year. Data on inten- 
sive bacterial decomposition and oxygen deficiency were published by 
Margolina (1965). The minimum O2(mg/liter) for Daphnia pulex, 
Simocephalus vetulus, and S.exspinosus is 0.4; for Daphnia 
hyalina, which was very scarce in the littoral of the Cherepovets Reser- 
voir, the minimum is 1.3 (at 22° C) (Herbert, 1954).. Ceriodaphnia 
rotunda, which is more resistant to an oxygen deficiency (Macan, 1963), 
was abundant in August. The minimum O; for Eurycercus lamellatus, 
Acroperus; harpae, Biapertura Jaf fimis,, amp ceijcuisg acre, 
rostris, and Chydorus sphaericus varies from 1.3 to 1.9 (aigZ0 ne 
Bogatova, 1962). These values explain the small part of Chydoridae in the 
fauna of Cladocera. Onthe other hand Hurycercus lamellatus was 
a very important component of the food of fish in the Gorki Reservoir in 
its first year. In the first year after the flooding of the Kuibyshev Reservoir 
140 there was a mass multiplication of E. lamellatus, which also grew to 
extraordinary lengths (to 5mm) at the time (Chernysheva, 1966). The 
biomass of Chydoridae fluctuated markedly in the following years. In the 
bare littoral, there is no definite relationship between the age of the reser- 
voir and the biomass and species composition of Chydoridae (Table di5)) 


(139) aE : 


mg/combined m 


Ivan'kovo 
Uglich 
Rybinsk 
Gorki 
Kuibyshey 


FIGURE 176. Average biomass of phytophilic 
Chydoridae during peak development (August) 
in the Volga reservoirs (data from 1953-1962) 


Data on the relative abundance of different species are given in Tables 
Slee Zs), evavel Atl 

According to Frey (1958), the resistance of Chydoridae to environmental 
factors can be evaluated from the distribution of their remains in sediments. 
Thus, bury ce rcus dia mel Matus, aA ec Wompiesauys phair: pares Canbyaclione uns 
Sphaericus, and Biapertumay at fimilsvare eury biotic Ul Auto mvermira! 
nana is apparently stenobiotic. 
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138) TABLE 17. Cladocera in the littoral of rivers in the Volga pool of the Rybinsk Reservoir and in the Chere- 
povets Reservoir 


= Cherepovets 
Species s gs S Ss nie 
5 So ae |e = | 1963 | 1964 | 1966 
— 
ACTOPSRUS MAW DEC ~~ Geeagnocequcodan sty F ate + + + 
BiAPSTEMRA EiitdiMis ~ Gooeccoosasoo00c “ ct + - + - 
AN@Me COSEBEEY GoodsovocoGu0o0d0 GK an + = + > + free 
A.guttata pobdcDS DAG OBGOODCA DOGG . + + + oy = - = 
Acighiad namie w VaATis! 9. eee ee wine v + - - + - + = 
A.rectangula \oeoveocogoooODDDE DO ° Gt + + it + ct - = 
Alome@lia @xCI8E  cagcoonegccccn 000d Pe = F : rs + = = 
ike ERUSWE - OGs0g900gsq00cbo0000000000C = ty + oF = = = - 
DAsplanalomal TOlsititiaitial <.fj.r.- - 50000 = as Mies ot - - - + - 
Gam\pirorceme ns) Lilifebiorigie ys... 0 + Re wl oe oe - - + + + 
CsPOCGHLPOSERAS o55obo000000c0bG0000K0 i + + + - we || ar + 
GCAyGoOrRUs, SiIDIDUS. Sococ5sdo00b000000 Hh) ae - + - - - - = 
Pseudochydorus globosus ....... . + ar + + = + + a 
CGaydorws SpMAcGrwCws “Sosnausaqocoue + + + + + + + + 
BUmyCCreMs Meme WEEMS Noguccsegde . a + + + + +5 5 a 
Graptoleberis testudinaria ...... Fo ae + + + + + + + 
LeyGigia lesyeltamt ssoosncccasuo0ecdS yous at ap - eae = - 
MOMOSpTIliS GChiSiEr 4 ooccoo0gc0nD0G00 6 = = = e = a = = 
Oxyureilila ~eMUICAWGIS  Gooccooosc > = it = = = = = 
PICWFOXWS AGWMMOGWS SoosgcccdoD00KKKK te a te ap = sf = < 
PIANC npliSEh Meo cisicteie cee sie-ais a @reitetacs) vere stoners | a + + - + + + - 
PSEPLATWS  Secaocsggn000000 Sidlivehenatenctsbs d | 2 ate a cts = + + = 
PoEVLIOMeWUUS  “GeooaoooccooodensGalG = 2 = S = + zi 7 
PotRUMCAGMSY  oodooogs00dnDe0D000dCoRoE 7 a rT Wren 2 = + aw + 
PMMACIMACWS BocacooporconooguaccdcdGn - + + lies = at - 
Lathonura rectirostris (O.F.Miuller).. + - - | + + = 
Macrothrix laticornmis (Jurine) ...... + + Ses |e - tp - 
Diaphanosoma brachyurum Liéyin.. F te + | + - 22 a + 
LWA NOSU GCE Gio MEOsSE SEI Ss onongueods - - evap - + - - 
Sida crystallina (O.F.Miiller) ....... | + + + + + elie 
Ceriodaphnia laticaudata P.E.Muller - - - - - + - - 
C.pwlemeiiler Sens  S.pocccccogoocos0une an + ap ap ite ate + ite 
EGiguadraneula (©-F-Muller) 2.0.50... a ate ar + + + ¥ - 
Crericwlawa Cum)" -cecacccedcGodouc = = - - - + - ap 
CoFORUMGE SAS cooadoocccH0dDUDCGOUer fs = = = = = + = 
Daphnia longispina O.F.Muller ..... = = + + + + + = 
iD), DP WILerx (WS GESy)’ Goaocsapsoc0s0cocuco 6 - - - - - + - - 
Scapholeberis aurita (S.Fischer)..... = = ap = = = = 
SoliNUCHO MA rer (Ode IMME) oa ootoooos 5 1: ef + oP ay + = + 
Simocephalus exspinosus Koch .... = = = = - +5 1° = 
S.verulms (js GMinley) Gsoocoo0g5c5aDeC r + st sf + + cf = 
Polyphemus pediculus (Linne) ...... + + + + + + + + 
BO siMaiinia COME POM ds) Baird of. \fac ese. = + + + - + + - 
B.longirostris (O.F Muller) .......... = = - - a at: - 
= a T T 
Total species of Cladocera in the littoral zone r 24 29 30 24 16 [ 36 24 17 
ak 
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( 1 39) TABLE 18. Density of Chydoridae in the vegetation of the Rybinsk Reservoir near Borok, high water level, 
organisms/combined m 


a ee et | | ae irr ae 

ae |e 3 3 |8 

oo -& ay {SI ay SI eS Oo g 2 

Species a 6 aa) ao) 2 © an 2 2 

D0 6p 60 dD 00 6p 60 mS 3 iat0) 
Be | 22 (25 pee Se see 
2 & (ef | ef eel lesan atone see 

| | 
Chydorus sphaericus..... 2,960 4,480 56,320 21,200 5,280 4,680 | 16,210 
Cing HIDINS So005000000000 0 0 0 719 324 400 164 
Eurycercus lamellatus ...| 0 0 3,200 470 4,400 4.530 | 12,280 
Pleuroxus truncatus 
ERMMCATDS odoocctono 00a 1,280 4,480 6,720 9,536 880 360 168 
DP, MAGWIS cc oc 0c CagDC6 000 1,280 0 0 0 240 0 168 
PP, AGMMCWUR coco CoOd000 0 OD 0 0 16 64 1,000 0 0 
PD SERDALDS coogoco00b0006 32 640 960 0 800 404 80 
Py THO MOMS 66550060056 0 0 0 0 80 0 0 
Graptoleberis testudinaria| 7,580 16 960 3,264 80 80 0 
ALOMEINEA BxXOCUGA 500600000 0 0 0 0 3,400 560 560 
Camptocercus rectirostris| 1,280 32 960 1,411 320 480 404 
Co URINE DORE sco opo6006 0 0 0 0 0 4 160 
ACROPSCEWS MARIDAS So b0004 32 320 320 832 480 320 576 
DiAVEREwrA AMIS GoGe000 0 32 0 137 660 600 810 
AIOMA COSCAEA ococcooou008 0 0 0 0 80 244 84 
inks GUBEARE cogoo0od050000 0 0 0) 0 90 0 4 
A. rectangula .......... 0 0 0 0 84 0 0 
| SIL 


140 TABLE 19. Density of Chydoridae in the open littoral of the Rybinsk Reservoir, 1961, low water level, 


organisms/combined m 


kes zy 
r a | & 
= f . & " @ | . & 
‘ : 2 S| 72 Be eal 2S 28 2 
Species Seeley e | ery ipen a rey Call Glin eg 
sao | So ey Se SS Sse) see eS YS 
See Saas) Ss ses Ss Se s 
Chydorus sphaericus 1,080 | 1,080 | 1,240 280 | 3,320 492 400 400 | 2,000 
Clo vet DW 6.5 o'oli6 6 80 80 160 480 0 0 | 9,400 | 3,020 160 
Pleuroxus uncinatus 0 0} 1,000 0 0 0 0 0 320 
Disparalona rostrata 0 0 0 240 180 4 | 1,000 10 400 
Camptocercus 
ROCTIROSEENS oo vlc 0 4 | 1,000 0 0 0 0 0 
Acroperus harpae.. 8 0 0 0 0 0 0 0 
MG THOMEACUS 65506 1,960 80 0 80 4 4 0 0 0 
Biapertura affinis . 0 0 0 0 0 0 0 | 4,000 12 
Monospilus dispar 2,000 80 80 0 4 20 | 7,000 0 960 
Rhynchotalona 
AUN EN ECENS Soglesaia ‘ 0 0 0 0 4 0 4 0 0 
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EFFECT OF ENVIRONMENTAL FACTORS ON CHYDORIDAE 


Chemical Factors 


In the discussion of the action of the legs, we concluded that Rhyncho- 
talona falcata and Monospilus dispar are associated with the bare 
littoral because the exopodites of the legs do not pump water or take part 
in the gas exchange. Oxygen is relatively abundant in the open littoral. In 
other specific inhabitants of the open littoral, viz., Chydorus gibbus, 
CO xaS Un eciniat us, wand eAicrmopenius —elonea tus, the exopedites 
vibrate and the relationship with this particular environment may be found 
in their morphology and physiology (e. g., the absence of hemoglobin). There 
are some data available on the oxygen uptake of Chydoridae (Table 6). Table 
20 shows the response of some Chydoridae to an oxygen deficiency. 


TABLE 20. Lethal concentration of oxygen 


Species Oo, mg/liter tarG Reference 
1 5 
Eurycercus lamellatus ied! 1921 Bogatova, 1962 
Eurycercus lamellatus 0.44 16 Pacaud, 1939 
Pleuroxus truncatus Vl 19-21 Bogatova, 1962 
Chydorus sphaericus 0.66 22 Pacaud, 1939 
Chydorus sphaericus 0.37 gat Bogatova, 1962 
Chydorus sphaericus 0.30 16 Pacaud, 1939 
Biapertura affinis 1 19—21 Bogatova, 1962 
Acroperus harpae 1 19=21 Bogatova, 1962 
Camptocercus rectirostris 1.4 19—21 Bogatova, 1962 
alk 


141 In the Cherepovets Reservoir, Chydoridae were scarce during the severe 


frost which occurred in the first year after flooding; at the same time there 
were large numbers of Daphniidae. Survival in an oxygen-free environment 
depends on the presence of certain substances in the water and on the char- 
acteristics of the species. Thus, movement ceases after the following 
periods in a solution saturated with COg: Chydorus sphaericus after 

1 minute, and Alona quadrangularis after 1 minute 40 seconds (Mu- 
dretsova- Viss, 1933). The corresponding values for a solution saturated 
Warlehvicduocten are, Chico us Ss phiaie- ie spatter ehours, and Auloymial 
quadrangularis after 4 hours (Mudretsova-Viss, 1933). 

The data on the lethal concentrations of chemicals for Chydoridae are of 
interest because they explain their response to concentrated solutions, 
industrial and human waste, and the effect of very active substances intro- 
duced into the water. To determine the lethal concentration, each of the 
solutions examined was distributed in three vessels each with 10 crustaceans. 
The solutions were made up with water brought from the Rybinsk Reservoir. 
Of particular interest (Table 21) is the death of Chydoridae in dilute solutions 
of silver nitrate, when reduced silver precipitated on the gills and interfered 

142 with the respiration. Solutions of chromium compounds are highly toxic for 
Chydorus sphaericus. Potassium permanganate and formalin are 
lethal in slightly higher concentrations. The following comparison with 
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(141) TABLE 21. Concentrations which kill 100% of Chydorus sphaericus in 24 hours (percent) 


op 


z in 

Solution Survival Death 5 oS pH 
Potassium hydrogen sulfate ..- .« 0.01 0.05 Pal) 2210) 52) 6.8 
Potassium carbonate 0.01 0.05 193 = Ig) 7.6 
Potassium nitrate 0.05 0.1 19-—17.4 7.0 
Potassium bromide. . . 0.05 0.1 17.4 —17.6 1.4 
Potassium bichromate .....- 0.0001 0.0005 22.2 — 22.4 Tez 
Potassium citrate, 

Gligningalaninecl 66.065 6-56 a ¢ 0.05 0.1 17.6 — 18.3 7.4 
Potassium ferrocyanide ..... 0.05 0.1 19.5— 19.4 = 
Potassium permanganate. .... = 0.003 21—21.4 = 
Potassium acetate ........ 0.05 @ail ISG = Ig) ed 
Potassium phosphate, 

monosubstituted. .-...-.- 0.05 0.1 21.4—21.6 oP 
Potassium phthalate ....... 0.1 0.3 194'— 2052 Te? 
Potassium ferricyanide. ..... 0.01 0.05 20.2—19.4 = 
Potassium bromateyy i) ey eee eens 0.01 0.05 19.4-—19.2 1.4 
Potassium hydroxide. ...... 0.02 0.05 PNP) — PLAS) 7.4 
Potassiumldtodidesswa me cere eae 0.05 0.1 18.4—18.6 7.4 
Potassium bicarbonate......- 0.05 0.1 Wo = Hg) 8 
Porasstumaychilonudevpr-m-nrcns moms 0.05 0.1 17.38—17.8 TO 
Sowlivion, SMMC od ob 6° a5 oo 0825 0.5 18.7—18.6 = 
Sodiumtetraborate=y.  - <1.) 0.5 1 18.6 —19.8 = 
Sodium pkosphate, 

IMONOSUD SHUTS Cy etsy -ntelnon 0.5 1 19.8—19.7 - 
Sodium hyposulfite ....... 0.5 1 DE) — 7.4 
Soralitibial lowmownanelS go G15 oo oo 0D 0.05 0.5 22-20 7.6 
Soubitinn och 6676.66 Goo Gi 0.05 0.5 PPR PP 7.6 
Sodium mitroprussiate ...... 0.05 0.5 20.2 — 20.2 Feet 
Seovalhonna melwreyws, 9 Gic.0 6G 0 6c 0.1 0.5 UA = 1B Ue 
Soalilinian Subewe 4) os a Boe as 0.5 il 18-2\— 118.4 - 
Sodiumpacetateamcurteteeme eis il 2 18.2'— 18).3 = 
Sodium citrate, 

fonigningnyaM@ecl 5) ovolo 5 5 5 6 0.05 0.0 18.2—18.9 = 
Sodium sulfosalicylate. ..... 0.1 0.5 18.9—19 — 
Sodium"bicarbomate) 2) 6 ice. 0.25 0.5 18.9-—19 8.4 
Sodiuml'chilonideeuramee cera 0.25 0.5 18.6 — 18.7 7.6 
SKovaliinian Woon. oo 6 0 Bl 6 0 0.5 1 18.6 —18.7 7.6 
Magnesium nitrate........ 0.1 0.5 16.2—16.3 = 
Painiinn white deo G od fo%00. 0.005 0.01 16.1— 16.3 = 
Silver nitrate 

(precipitate on the gills). . . 0.0000003 0.00001 19.4 — 19.4 1.2 
Magnesium sulfate. ....... 0.1 0.5 NOLO =H OE? 1.4 
Chromic anhydride........ 0.0001 0.001 20 7.6 
Fee SUES G8 so oa co 0 6 O16 0.005 0.05 Asal Uc? 
ZENG ECCT G60 4G a0 6806 0d 0.005 0.05 12 7.6 
Meth anollias ry casei nesnsculrstrcere ae 6.5 ri 18.4 — 18.6 Aodl 
Ethanol cecaicice: cuvette sete 5 3.0 V8i—A8).2 6.0 
Formalin,neutralized ... 2... 0.001 0.004 18— 18.4 7.0 
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Daphniidae is instructive. Scapholeberis kingi Sars dies in 0.004% 
neutralized formalin, Simocephalus vetulus in 0.0006% of the same 
compound (it lives more than 24 hours in 0.0005% formalin); the lethal 
concentrations of ethyl alcohol are 3% for Scapholeberis kingi (which 
survives at 2.5%) and 2.5% for Simocephalus vetulus (survives at 2%). 
Daphnia magna Straus dies in 24 hours in 0.002% formalin ( Nazarenko, 
1960). Both sexes of Disparalona rostrata die in 6 minutes in 0.1% 
formalin. According to field data published by Myaemets (1961b) the follow- 
ing species live in concentrations of Ca?" of from 7 to 70 mg/liter: Eury - 
Geraci Sw lea mre lil ats. Aero pena urs habrypare, sis Wayplems tunlaark fambics, 
AMGoRia WOUpat aitichen Abu CrOISitat an wA. kde etianiou lari Wievida oial Weys 
Chicninan Gacarpr woe biexcal Ss Pueisn wdE marcia, Gh iy dion uwism Ss phralenaicuis, 
Wikomators RNS we Cars asic: iS Va plerguul aay gmat em myed wa) andy hy dio murs 
ovalis live in soft water (about 5—15), Pleuroxus laevis and P. 
adtmeusaim hard water about 31—50), Chydorus sphaericus) and 
Eurycercus lamellatus tolerate concentrations of Mg? of up to 
100 mg/liter in nature (Réen, 1962). Chydorus sphaericus shows 
a Similar resistance to these ions in experimental conditions. 

Triple distilled water is toxic for Chydorus ovalis(Vinberg, 1933). 
Combinations of ions act as follows (Vinberg, 1933): 


Chydorus sphaericus Chydorus ovalis 


See ele Nip are CG Oe) 


PAN a 
eae alee 


a el CE LS = Ah Gia 


—— antagonism, ——< synergism, 


—— independent activity 


The lethal concentration of potassium thus decreases in the presence of 
sodium but is not affected by calcium. These reactions vary in the different 
species. Rgen(1962) determined the electrical conductivity at which differ- 
ent) Chydoridae live in nature. It was found that Hurycereus glacialis 
and Chydorus sphaericus tolerate a wide range of electrical conductivi- 
ty (20—2,000umho); the range for Alona quadrangularis is 20to170Qumho. 
Ethanol in a concentration of 0.125% stimulates the reproduction of Chydo- 
rus ovalis, but a concentration of 1% rapidly kills this species ( Yatsenko, 
1928b). 

According to field data, the following species are highly euryionic and 
tolerate pH values from 4 to 9: Acroperus harpae, A. elongatus, 
PuWOmeylNlaspnra nia. eC hiysdious) io vaalluiise and @hasisip haves ie ulsneNivae 
mets, 1961b; Rgen, 1962). Camptocerecus lilljeborgi, Oxyurella 
LOMpMULC UES, IWS pricoOp<S Wale iiaenus, Clayclonawie Wet wisi. ehavel Clal, 
gibbus live in an alkaline environment (pH 7—9) (Myaemets, 1961 b). 
According to Yatsenko (1928a), Ch. sphaericus reproduces at apHof 5-9, 
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ala) 


and its growth rate at extreme pH values is greater than at a neutral pH. 

In a study of the growth rate of cultures of Ch. sphaericus at 6, 13, 

and 23°C and at different pH values for each temperature, Yatsenko obtained 
the greatest increase at 23°C and a pH of 5. Ch. ovalis reproduced at 

a pH of 5—9; the growth rate of its cultures at extreme pH values is greater 
than at a neutral reaction (Yatsenko, 1928a). Yatsenko also determined the 
oxygen uptake of Ch. ovalis at 6, 13, and 23°C and at different pH values. 
At a pH of 5 and 9 and at all the temperatures mentioned, Ch. ovalis con- 
sumes much more oxygen than at a neutral reaction or at extreme pH values. 
The optimum pH for the reproduction of Hurycercus lamellatus is 
about 5.6 (Table 22; Salazkin et al., 1968). The upper lethal value of pH for 
Aecroperus harpale, Chydonrus) sphaericus” and Pew ros us 
truneatus is 10.65 Huryeercus Vamellatus) survived at aypiHvotaa 
under the same conditions (Bogatova, 1962). According to Yatsenko (1928a), 
Chydorus sphaericus cannot live for more than 24 hours at a pH of 
2.75, but a few individuals survive at a pH of 3.0; adults can live at a pH of 
3.5, which is tolerated by the young of the first stage for at most 24 hours, 
and the whole culture dies in 4 days under these conditions. A pH of 4.5 is 
the minimum value for reproduction; under these conditions, however, the 
population grows only little and males appear. At a pH of 10.0, the young 

of the first stage live at most for 24 hours. Alonella excisa can be 
cultured at an alkaline reaction, but it also survives in acid water (Yatsenko, 
1928a). According to our experiments, the range of pH for Eurycercus 
lamellatusis 3.8—l1> it dies in 4 hours at a pH of 2:8.anda 25 sitheropms 
mum salinity for Chydorus sphaericus is 0.010—0.320 (in grams of 
Cl" /liter)(Ulomskii, 1955a). The maximum salinity tolerated by some 
Chydoridae is shown in Table 23, 


TABLE 22. Reproduction of Eurycercus lamellatus at different pH values obtained by 
extract of sphagnum peat (after Salazkin et al., 1968) 


3.5—3.8 4.6—5.0 5.6—6.0 6.8—7. 2 
Development until the first batch of 
progeny, days .............. 15 19—13 18-14 18 
Development of embryos, days ... b) 2-4 3-4 4 
liners Gro) Soccaaobdsg O86 1-3 IH] 3-10 2-5 
Average number of young per batch. . 3 8 13 4 
Total number of young.......... 6 24 65 8 


The introduction of polychlorpinene at a concentration of 0.25 mg/liter into 
the water kills Alonella excisa(Mantel'man, 1960). Chydorus 
sphaericus concentrate on and inside the shells of larger dead Cladocera. 
The optimum range of oxidation for Ch. sphaericus is 5.2—12.8 mg O2/liter 
(Ulomskii, 1955a, 1955b). Ch. sphaericus enriches the water with phos- 
phates, which it liberates from organic phosphorus compounds (glycerophos- 
phate) at a rate of 0.01547 phosphate phosphorus per organism per hour (at 
13—20°C: Margalef, 1951). 
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TABLE 28. Upper limit of salinity for Chydoridae, %o 
T 


Maximum 


Species ee Reference 
salinity 

ACPOMCEUS MARINAS o5ooc5o06 3 Bening, 1941 
HiADSrEMRA AwtimMiS 64560050 5 Myaemets, 1961b 
Al@ma juleMella oo560000 2.3 Loffler, 1961a 
A. rectangula (Aral Sea) ... 13.8 Bening, 1941 
Eurycercus lamellatus ... 3.06 Bening, 1941 
Leydigia acanthocercoides 2.1 Loffler, 1961a 
Oxyurella tenuicaudis ... 6 Loffler, 1961a 
Pleuroxus trigonellus.... 2.1 Loffler, 1961a 


Physical factors 


Chydoridae hatch from resistant eggs in late April at a low temperature 
and attain maximum density by the late summer, when the water is thorough- 
ly warmed. However, the warming of water precedes the increase in the 
biomass of Chydoridae, which is apparently associated with the growth of 
vegetation. Myaemets (1961b) published data on the range of temperatures 
at which he found Chydoridae. Acroperus harpae, A. elongatus, 
BLAMPESw Lie Ailittinis, GueeouOl ori wes wClimeieie, Je lew ie Ocul s 
Tego ome luce homes har mania, mand (Chu coms tks a sip hr aleran emis) OC Eun 
in a wide range of temperatures (3—27°); Anchistropus emarginatus 
WWeasmounduat i 2am. \Wertound Amon a i quratdiriam > ulcers. © am pills 
CEPAcuiSmNee CL 1 TO.S utils. hyde rus) ob biuls.  Myomals pil us dlsiprans: 
and Pleuroxus uncinatus at temperatures up to 31°C. However, 
Chydorus sphaericus lives under the ice, as do Alona guttata 
(Bening, 1941), A. rectangula (Bening, 1941; Ulomskii, 1955a, 1955b; 
Warsen, 1959), Alonella exigua (Filimonova, 1956), Leydigia ley - 
digi (Voronina, 1959), and Alona quadrangularis and Grapto- 
leberis testudinaria (after Kosova). According to Konstantinova 
(1957, 1961), Chydorus sphaericus lives at 3—30° C and reproduces 
ablo—zee Cr the optimum temperature tom reproduction is) Zo71€. sit hassbeen 
recorded that Ch. sphaericus survives even after having been frozen in 
ice (Zernov, 1928; Boldyreva, 1930; Kapterev, 1938). In view of these re- 
ports we examined the effect of near-zero temperatures and freezing on 
Ch. sphaericus. Cooling and freezing were carried out in distilled 
water, with ten female Ch. sphaericus of length0.4mm. The speci- 
mens were taken from a culture kept at 15—17°C and were isolated in test 
tubes. It was established that Ch. sphaericus survives for several days 
in distilled water. We first transferred several specimens of Ch. sphae- 
ricus from the culture at 15° C to water at 0°C (with melting snow). Move- 
ments were as active as in the culture for the first 15—20 minutes. The 
animals did not settle on the substrate and did not avoid the melting snow. 
The specimens were then put into test tubes placed into melting snow. 

Their movements became less active in half an hour, and they became 
immobile after 3 hours. The animals tolerated a 5-hour exposure toa 
near-zero temperature and began to swim normally when the temperature 
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rose. A further experiment in which Ch. sphaericus was kept for 
22 hours at a temperature of from -1 to +0.5°C ended in the death of 3 of 
the 10 specimens. Supercooling of the water to temperatures of -1.5 to 
-9,2°C (without freezing) killed all specimens. Freezing for 17 hours 
(three experiments at temperatures from -4 to -5°C, -3 to -8°C, and 
-3.5 to -8.5°C) and brief thawing (immediately after the animal was frozen 
in the ice, two experiments) killed the animals. All crustaceans died after 
brief freezing in water taken from the reservoir. We attempted the imme- 
diate thawing of frozen crustaceans at temperatures of 3.3 to 5.5°C. In 
this case also they all died. Thus, a water temperature of about 0° is the 
lethal limit for Ch. sphaericus. However, resistant eggs apparently 
tolerate freezing in ice under natural conditions. 

The data on the upper lethal temperatures for Chydoridae are given in 
Table 24. 


TABLE 24. Upper lethal limit of temperature 


Species EG Reference 
NECKOPSCRUG MARDEAEG 60.0000. 32—oil Bogatova, 1962 
Byilaypie ritnameabielsienitsprrewencneiene 33-88 Bogatova, 1962 
Camptocercus rectirostris 36 Bogatova, 1962 
Pseudochydorus globosus . 33 Bogatova, 1962 
Chydorus sphaericus .... 36 Bogatova, 1962 
Cito SPMABSKUCWS o's 5060040 33 Mortimer, 1936 
Eumycencus Lamvelartiuls  ). 32 15 minutes (our data) 
PIAGWRORUG CREMOCAEMS 95565 S33} Bogatova, 1962 


Aivoneliva sex cisja is besiieultuned: at 224 G@rand yay olLisoreOs oan raincln Cray acs 
dorus sphaericus at 23°C and pH 5.0 (Yatsenko, 1928a). Oxyurella 
tenuicaudis attains maturity at 23°C in 5 days; and much later at 17°: 
it produces young every 48 hours at 21—25°C and every 6 days at 19°C 
(Chorik, 1964), 

Chydorus sphaericus attained maturity in 3 days in containers 
placed in the Gorki Reservoir at 23°C; it became mature at 18°C after 
4—5 days, and embryonic development lasted 2 and 4 days respectively at 
the above temperatures (Petrova, 1967). 

Cooling to 3°C for 4 hours caused no visible effect in Acroperus har- 
pace, Chydorus sphaericus. hi ry cenmc usm lame ll ansticaa elena 
LOWS aid umes. VSS t eilathicwand Pasties umiclartulse IDM CS PCS 
lamellatus (length 2mm) remained mobile in melting snow; females 
survived, molted, and produced a viable young under these conditions. 

Chydoridae have a very irregular vertical distribution. The numbers 
of Alonella excisa and Biapertura affinis collected on the bottom 
are several times greater than those obtained on the surface; conversely, 
Pleuroxus truncatus occurs mainly at the surface (Korde, et al., 1926). 
Chydorus sphaericus remains close to the bottom during the day but 
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shows a uniform vertical distribution after sunset (Berg and Nygaard, 1929). 
Diurnal movements have been found in Eurycereus lamellatus, Acro- 
perus harpae, andAlona quadrangularis; these species live on 
plants near the bottom during the day, but some of them rise to the surface 
at night (Szlauer, 1963). According to Zimbalevskaya (1966b), the distri- 
PuUROnmom Cramp Oi Geuismmee Lito trascmandO@Oxyurella’ tenwie aw — 
dis on plants depends mainly on depth, and their density increases with 
depth. 

145 Chydoridae are scarce in the profundal. No living Chydoridae were found 
at a depth of 18 m in the Rybinsk Reservoir, apparently because of the lack 
of oxygen at such a depth. The maximum depths at which Chydoridae were 
found are given in Table 25. The species listed in the table therefore also 
tolerate the pressures at these depths (if the specimens were in fact alive). 


TABLE 25. Maximum depth at which Chydoridae were found, m 
T ] 


Species Depth Reference 
Eurycercus lamellatus ... 150 Zschokke, 1911 
Pileninom us) aan ws! 2) es 35 Monard, 1919 
Po CRAGOMEINMUS Good 600066 85 Monard, 1919 
Po ERUMCALNB ooooo00G0000 45 Monard, 1919 
Po WNCUHMEABUS “545555100 0105 65 Monard, 1919 
Disparalona rostrata..... 114 Monard, 1919 
Chydorus sphaericus..... 144 Monard, 1919 
Pseudochydorus globosus . 23 Monard, 1919 
CMyGoOrRwMs piGOrw Go6o5 00065 88 Monard, 1919 
Anchistropus emarginatus 12 Monard, 1919 
Alona quadrangularis.... | 105 Monard, 1919 
Ao. COSBEVEE “4 6 ona G10.0 ploi0)0/0 114 Monard, 1919 
Alo ESCUAMEMIE 9 6.9055 010-610 28 Monard, 1919 
Acroperus angustatus .... 28 Monard, 1919 
Alona setosocaudata .... 133 Vasil’eva and Smirnov, 1969 
Camptocercus rectirostris 150 Zschokke, 1911 
PiAPSOMEUWE AQiwiMINs G59 °6 5 61 120 Zschokke, 1911 
Monospilus dispar....... 84 | Monard, 1919 
LOSS MES LCUVET oo) odo 000 84 Monard, 1919 


Mixing of water by waves and stirring of sediments are common features 
of the environment of Chydoridae. However, Manuilova (1956) found a sharp 
increase in the percentage of dead crustaceans caused by strong waves and 
stirring of sediments; the ratio between live and dead Chydorus sphae- 
ricus was 2.9:1 after a storm. Manuilova attributes the adverse effect of 
strong waves to the fact that they stir the bottom sediments. A distinction 
should be made between the effect of strong mixing of water and the effect of 
suspensions in the water. In order to determine the effects of waves, sus- 
pensions, and other factors, and the possible protective function of vegetation 
against wave action, we examined the survival of Chydoridae in containers 
with water which were shaken. 
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The crustaceans were placed in flasks with 60 ml of water. The flasks 
were shaken 200 times per minute ina shaking machine. Eurycercus 
lamellatus (length 0.9mm) showed a mortality of 50% after 7 hours and 
100% after 9 hours. All specimens survived in the control flasks, which 
were not moved. The addition of sand (average size of sand grains 0.2 mm) 
at the rate of 5 g/liter did not accelerate the death of E. lamellatus. For 
comparison, we made a similar experiment with Daphnia pulex. Shaking 
200 times per minute killed 50% of D. pulexin6 hours. These findings 
show that prolonged exposure to strong waves may cause a high mortality in 
the Chydoridae. 

The photoperiod influences the beginning of gamogenesis in Pleuroxus 
denticulatus. Specimens from Florida became gamogenetic at a long 
photoperiod, while specimens from Minnesota became so at a short photo- 
period (Shan and Frey, 1968). 

Light determines the direction of swimming of Chydoridae. When kept 
in the dark, Chydorus sphaericus lives long and produces a numerous 
progeny (Table 11). There is no sharp difference in cultures kept in the 
light, but they do show a slight decrease in the length of life and the number 
of young. Strong illumination with incandescent light (about 50,000 lux) 
rapidly kills part of the population of Hurycercus lamellatus, which 
indicates that the intensity of light used is near the maximum value. 
Bryukhatova(1928)foundthat Chydorus sphaericus andCh. ovalis 
are distributed uniformly in the container after prolonged shading; in 
Ch. sphaericus, the negative phototaxis becomes positive when the CO, 
content increases. Addition of sulfuric acid to a pH of 6.82 replaces the 
negative phototaxis of Ch. sphaericus with a uniform distribution in the 
vessel, but the crustaceans show a positive phototaxis at a pH of 6.22 

146 (Bryukhatova, 1928). If COg makes the water acid, positive phototaxis 
appears at higher pH values — up to 7.89. In the water of the Rybinsk 
Reservoir the crustaceans concentrated on the illuminated side of the 
container at a pH of 6.8—7.0. Anchistropus emarginatus con- 
centrated on the illuminated side (Borg, 1935a, 1935b, 1936); this reaction 
is also characteristic for the Hydra on which this species lives. 

It was found in connection with engineering that an electric current 
of 400 V/cm is lethal for Chydorus sphaericus at 15—20°C if the 
longitudinal axis of the body is perpendicular to the direction of the current, 
and less if this axis is parallel to the direction of the current or at a lower 
temperature (Kirpichenko, Mikheev, and Shtern, 1963). All these data refer 
to females; nothing is known on the tolerance of males. 


Biotic Factors 


A discussion of the relationship between Chydoridae and other organisms 
has tostress their abundance in the vegetation. However, most Chydoridae 
are only indirectly connected with plants, which they use either as a sub- 
strate or which create a suitable environment. Many Chydoridae (Acro- 
perus harpae, Pleuroxus, Chydorus) are also abundant in fila- 
mentous algae (Hydrodictyonreticulatum Lagerh. ). Some Chydo- 
ridae were found in the water in tree hollows (Biapertura affinis, 
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Chydorus). Mass development of Chydorus sphaericus in open 
water coincides with mass development of blue-green algae (Birge, 1879:342; 
Apstein, 1896:95—96; Scourfield, 1898:4—5; Wesenberg- Lund, 1904:178; 
Woltereck, 1913; Berg and Nygaard, 1929:250). 

Numerous data prove the importance of Chydoridae as food for fish, which 
apparently actively pursuethem. Thus,Eurycercus lamellatus forms 
9% of the food for perch but only 3% of the littoral fauna in the Lipno Reser- 
voir (StraSkraba, 1965b). Chydoridae are eaten by invertebrates and preda- 
tory plants. Young Hurycercus lamellatus are attacked by nymphs 
of the mite Hydrochoreutes krameri (determined by Vainshtein); 
they attach themselves dorsally and suck blood from the heart region (Ry- 
binsk Reservoir, Borok, July 1965). Predatory oligochetes of the family 
Naididae are important predators of Chydoridae. In the Volga reservoirs, 
Chaetogaster diaphanus Gruith. preys on Alonella excisa, 
Chryidorm ws siplvaeraicuss Pleo xus*trume atwis) (Graip tole bewi's 
TeSmMomma rivas Calmipinoreenme usu imee tino tris (to 0.7 mim lone), 
and Eurycercus lamellatus (young to 0.7mm long). Chaeto- 
gaster diaphanus also attacks Alonella nana, Alona guttata, 
Anchistropus emarginatus, andAcroperus harpae(Green, 1954), 
but it feeds mainly on Chydorus sphaericus (Green, 1954, 1966). The 
peak of abundance of Chaetogaster diaphanusandChydorus sphae- 
ricus coincide (Green, 1966). Chydoridae are also preyed upon by chiro- 
nomidwiacvacs Alb albesimy-a  nmvonilinsel= preys on Aecropernus: har — 
pale and Chydorus sphaericus (luferov,; 1961). Procladius ni- 
Maiwmemt ELS preys ron bla pertvura artrmmis andChydorus siphiae— 
ricws seburerov, 1961) 9 Proeladius choreus attacks Cmydorus 
sphaericus (Luferov, 1961). Utricularia captures Ch. sphae- 
CLCWUS, ACwOMSISUS Mle Oo ELe, ElaCl IN ie~CSwews Leste iiley Ss 
(Rodionova, 1959), 

Szlauer (1965) examined the ability of female Chydorus sphaericus 
to escape from an imitation of a predator in the form of a glass tube pushed 
toward them at a speed of 1cm/sec (i.e., at a speed slightly greater than 
that of the chydorid). If the tube was 1mm wide, 68% of the crustaceans 
succeeded in escaping, but only 34% were able to escape if the tube was 
2.8 mm wide or wider. 

We observed Pleuroxus uncinatus and Chydorus sphaericus 
resting on the tentacles of Hydra; the tentacles did not contract and the 
hydra made no attempt to swallow the crustaceans. Infact, they swam away 
without any visible signs of damage. Two Rotifera of the genus Brachio- 
nus were found on a specimen of Pleuroxus trigonellus collected on 
15 July 1965 near Borok in the Rybinsk Reservoir. An egg of the rotifer 
was attached to the endite of leg II near the longest setae in the concave part 
of the endite opposite the hook-shaped setae of leg III. The crustacean was 
unable to discard the egs by movements of the legs: The rotifer Proales 
was found in the brood chamber and on the body of Eurycercus lamella- 
tus (Rybinsk Reservoir). Vorticella microstoma Ehrenb. is often 
found on E. lamellatus (onthe lower part of the head, Rybinsk Reservoir, 
determination by Mordukhai-Boltovskoi). Peritricha were found on the 
valves of Leydigia, Pleuroxus, and Monospilus (Sebestyén, 1947), 
Vorticella chydoridicola Srdmek-HuSek, 1946 was found attached to 
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Digparalona rep trata (Sramek-HuSek, 1946). On Chydorus 

si hiaemimews,., \Giceen (1957) found Spirobacillus cienkowskii 
Metchnikoff, 1889, the green alga Stylosphaeridium inhaerens 
(Bachman) Pascher, andthe protozoan Episty lis helenae Green, 1957, 
Intrastylum invaginatum Stokes, and Vorticella octava Stokes. 
The rotifer Collotheca settlesonMonospilus dispar (Sebéstyen, 1947). 
Coelosporidium chydoricola Mesnil and Marchoux, 1897 is an endo- 
parasite of Chydorus sphaericus (Mesnil and Marchoux, 1897; Chatton, 
1908); Amoebidium parasiticum Cienkowski is an ectoparasite of 
Chydorus (Chatton, 1908); Botellus typicus parasitizes in the geni- 
talia of Chydorus sphaericus (Chatton, 1908). Endoparasitic phyco- 
mycetes have been found in Leydigia leydigi (Srdémek- Hugek etaalee 
1962). The fungus Blastulidium is an endoparasite of Chydorus 
sphaericus (Chatton, 1908). Overgrowths of diatoms and green algae 
have also been found (Figures 177 and 178). Since Chydoridae molt every 
2—3 days, overgrowths of algae probably occur in specimens whose molt 
was delayed. Anchistropus feeds on Hydra (monophagous). 

Bening (1938) considers migratory birds as vectors of resting eggs of 
Chydoridae. The difference between the American and Afro-Eurasian 
fauna of Chydoridae corresponds to a difference in bird migrations. 
Mukhamedieyv (1951) considers the following possible methods of spread of 
Chydoridae: transport of ephippia by migratory birds, running water, wind, 
transport with rice seeds, and gradual penetration over a long time. 
Mukhamediev (1965) holds that high-altitude air currents area major factor in 
the transfer of ephippia over long distances. ‘The importance of birds in 
the distribution of Chydoridae is also supported by the fact that eggs of 
Alona guttata remained alive after passing through the intestine of 
ducks (Proctor, 1964). 

The littoral life of Chydoridae can thus be explained by their morphology 
and the favorable conditions of food in the littoral, which is rich in fresh 
detritus and has an abundant flora of algae and bacteria. Chydoridae need 
detritus at certain stages of decomposition; this is proved by the fact that 
they can be cultured on batches of detritus and die if this is discontinued. 
Biocenotic factors are also involved, since Chydoridae consume detritus 
which is formed by the activity of different animals in the littoral. Another 
important aspect is the behavior of Chydoridae, mainly their preference 
for living on a substrate. 


QUANTITATIVE DYNAMICS 


Cnydoridae hatch from ephippial eggs immediately after the thaw in 
water bodies which freeze (early May in the Rybinsk Reservoir). According 
to observations in the Volga delta, the biomass increases sharply in August 
and remains at a high level until late fall. The biomass is still large in 
October—November, but most females are ephippial, and the ice sheet 
develops when the population is in this state. The above data show that the 
life cycle of the Chydoridae has no characteristics which may cause major 
fluctuations of their biomass. After hatching from the ephippia in the spring, 
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FIGURE 177. Acroperus harpae covered with diatoms (mainly 
Cocconeis pediculus Ehr.) (Sutka River, 11 August 1962, 
preparation 206) 


\ 


FIGURE 178. Leg I (left leg, inner view) of female of Pleuroxus 
trigonellus overgrown with the green alga Filarszkia cylin- 
drica Korschikov (1). Width of cell to 9p, length to 120 p 
(Cherepovets Reservoir, 8 August 1963). 
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however, their biomass increases very slowly and fluctuates, especially in 
the different species. These fluctuations are apparently caused by environ- 
mental factors. The increase in the biomass in summer lags far behind the 
rise in temperature. No marked changes in pH have been found in the littoral 
of the Rybinsk Reservoir during the vegetation period. We assumed that 
seasonal changes in the composition of detritus may affect their biomass 

and attempted to find seasonal changes in the proportion of amino acids in 
the detritus by paper chromatography. The results did not show any distinct 
seasonal changes. The seasonal changes of the biomass of Chydoridae 
apparently depend on two factors: growth of the biomass under the favorable 
influence of the littoral vegetation, and the action of predators, e.g., Nai- 
didae, Hydroidea, mites, and fishes in the littoral of the Rybinsk Reservoir. 
In the first half of summer, the vegetation is too little developed to protect 
the Chydoridae against the predators. The biomass of Chydoridae later 
increases rapidly in the vegetation and remains high until the formation of 
ice, thus ensuring a large number of resistant eggs (Smirnov, 1963b). 

The active life of the Chydoridae lasts from May to November inthe Volga 
upper reservoirs. The abundance of Chydoridae begins to increase rapidly 
in mid-July and decreases in October in years of high water, when there is 
a rich vegetation. This was found in the high-level year of 1962 in the 
littoral of the Rybinsk Reservoir near Borok (Figures 179 and 180). In 
l9625 a year ot high water levell bury cer cus) lam ella smiopmedsine 
greater part of the biomass of Chydoridae. We studied particularly the 
seasonal changes in the population of E. lamellatus (Figure 180). The 
greater part of the population in May consisted of young individuals which 
hatched from ephippial eggs. There was an increase in the proportion of 
large females in June and July. This persisted until August, but with the 
addition of numerous young forms. The proportion of young forms increased 
sharply in early September. There was a decrease in the young forms from 
mid-September. These forms were absent in late October and early Novem- 
ber. The appearance of males in mid-August (together with ephippial fe- 
males) and their reappearance after an interruption in mid-September prove 
the dicyclic life of the population of E. lamellatus inthe Rybinsk Reser- 
voir. Males were scarce in August. Numerous males appeared from mid- 
September, atime when all females became ephippial. The reproductive 
capacity of the population can be estimated by the number of parthenogenetic 
eggs per 100 females. There were 24 such eggs per 100 females in June 
(including young forms). The largest number of eggs per 100 females (90) 
was found in July. The number of juveniles increased markedly in August. 
From early October the females contained only ephippial eggs. The whole 
biomass of Chydoridae in the Rybinsk Reservoir and that of the dominant 
form E. lamellatus reached a peak in late July and August, and then 
decreased slightly (Smirnov, 1962b). This is also the population dynamics 
Oli IPS Whe C)>< wis), 1B 1es roa © ILS) (Smirnov, 1964), IPS FIC ULING ElIRWIS, Elacl 
Chydorus sphaericus. In contrast, the biomass of Acroperus 
harpae increased constantly until late fall, and more distinctly from late 
August. In laboratory cultures of Alona costata, Pleuroxus adun- 
cus, and P. striatus the formation of ephippia began only in August; 
in cultures of P. truncatus, males appeared in late June. Kurz (1875) 
obtained males in cultures in early summer. 
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FIGURE 179. Seasonal dynamics of Chydoridae (at high water 
level in the Rybinsk Reservoir in 1962): 


1 — all Chydoridae; 2— Eurycercus lamellatus. 


Lebedeva (1961) cultured Eurycercus lamellatus in containers 
which were placed in the littoral of the Rybinsk Reservoir and were covered 
with silk gauze. There was a decrease in the growth and reproduction rate 
between June and August under these conditions. 

We found in similar experiments that E. lamellatus grew for 21 days 
until the production of young in May—June; the corresponding periods were 
15 days in July and 24 days in late August —September, when some of the 
females formed ephippia. In early October, the juveniles became frozen 
without reaching maturity. 

The changes of some environmental factors in the littoral were also 
considered to help explain the seasonal changes in the abundance of Chy- 
doridae. The temperature was 18—20°C already in mid-June, i.e., long 
before the increase in the abundance of Chydoridae. The temperature 
dropped to 12—14°C in late August and September but the numbers of Chy- 
doridae increased. The mass formation of ephippia in early October was 
preceded by a period in which the temperature was about 12°C. The vege- 
tation developed long before the mass growth of Chydoridae, i.e., in mid- 
June. The role of the vegetation for the Chydoridae is mainly indirect and 


173 


(150) 


3 May 


7 | 


+0 SSS 
Q ERK 


19 June 


aol. 


21 June 


12 July 


| 15 August 


FS ASE Jolt pelea ak ase oe ee ee ea 


174 


151) 


4 September 


18 September 
Oo nalts FAR sisines 


2 October 


5 November 


i 
ie 19 Ay ae 2526 
length, mm 


FIGURE 180. Size and sex ratio of a population of Eurycercus lamellatus in 1962: 


3 May — females developing from ephippial eggs; 19 June—24 eggs per 100 individuals; 
21 June — 53 eggs per 100 individuals; 12 July — 90 eggs per 100 individuals; 1 August — 
50 eggs per 100 individuals; 15 August — 28 eggs per 100 individuals; 4 September — 

30 eggs per 100 individuals; 18 September — 50 eggs per 100 individuals; 2 October — 


5 November — ephippial eggs. 
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consists in the development of a specific phytoplankton, the formation of 
overgrowths, the accumulation of a special quality of detritus, and protection 
against wave action and predators. The abundance of Chydoridae depends 
also on the population dynamics of their predators. Observations in the 

Volga reservoirs show that the biomass of Chydoridae attains a peak in the 
second half of summer; these studies were made mainly in August. 

Some Chydoridae reach a high density (thousands per combined meter). 
Examples are Alona ¢uttata, Pleuroxus teume atu s,) andl@ lyadiopeims 
sphaericus up to 420—1,400; Acroperus alonoides up to 331; 

A harpae, M& ellongatus, Alona quadrangularis, Chydorus 
gibbus, Monospilus dispar, and Rhynchotalona falcata 100—227; 
Alonella exigua 60: Hurycercus lLamellatuls, 98) @them species 
have a low density, e.g., Alonella nana, not more than 4. 

Tables 13—16 show the biomass of Chydoridae in reservoirs, rivers, and 
lakes in eastern Europe. Some species which had not been recorded before 
from these areas were found after a thorough study (Smirnov, 1963a). 

The data on the rivers of the Volga pool of the Rybinsk Reservoir permit 
comparison of the composition and quantity of the littoral fauna of the tribu- 
taries with those of the littoral of the reservoir. Samples were taken from 
the Sutka River 9 km from the mouth, from the Ladka River 5 km from the 
mouth, and from the rivers Il'd, Shumorovka, and Sunozhka upstream from 
the mouth. The length of these rivers in km is as follows; Sutka 50; I1'd 30; 
Shumorovka 15; Sunozhka 3; Ladka 12. The width of these rivers at the 
points of sampling is as follows: Sutka several tens of meters; I1'd about 
10m; Sunozhka and Ladka about 1m. The rivers of the Volga pool of the 
Rybinsk Reservoir differ from the reservoir in the presence of large num- 
bers of Leydigia leydigi (found in the rivers Il'd, Shumorovka, and 
Ladka). The biomass of L. leydigi was 145 mg/m? at a density of 
2,080 organisms/m? (Ladka River). All Cladocera found in the rivers 
(Table 17) are found also in the Upper Volga reservoirs, but many species 
found in the reservoirs are apparently absent in the rivers (e. g.,Mono- 
Spilusudis par ands Neroperus ie lone atus)) 

The Chydoridae of Lake Baikal are of particular zoogeographical and 
phylogenetic interest. During their research of the Baikal fauna, Vereshcha- 
gin and Kozhov did not find any Chydoridae. They considered the Clado- 
cera found in the lake as introduced forms. 

Vasil'eva and Smirnov (1969) studied the Chydoridae collected in Lake 
Baikal by the expeditions of the Biological-Geographical Institute of Irkutsk 
University, headed by Professor M. M. Kozhov. The specimens were 
collected near the Baikal Cellulose Enterprises between the mouth of the 
Utulik and the Murina and in the inlet Bol'shie Koty. 

Seven new species were found in Lake Baikal; 5 of them were placed in 
the new genus Kozhowia. All these 7 new species are endemic and have 
not been found outside Lake Baikal: _ Kozhowia baicalensis, K. pri- 
migeniia tk gajewskayae, Ko kozhowil, Alona) labrosiayand 
A. setosocaudata. We describe below another endemic species of the 
genus Kozhowia. 

The following Chydoridae have also been found in Lake Baikal: Alona 
Suttatawoutt a hays@hy domuish sipihiaec We ws msipiniave mcniehurcr ame 
@he piickenspaierenes 
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TABLE 26. Maximum density of Chydoridae (specimens /m?) in the summer in the littoral of Lake Baikal 


between the rivers Utulik and Murina (after Vasil’'eva and Smirnov, 1969) 


| Chydorus 


Alona setoso- 


Kozhowia 


/ A. labrosia E E 
piger caudata baicalensis 
Date 
we 
sand stones sand stones sand | stones sand stones 
1 1 ‘I 
Usb why 5 6 66 8 = 2,292 40 Pall = 18 = 34 
ANVMEUSEs 5 0 3 0 = 108 = 18 - 18 = 9 
1GGS) JWHE 5 56 69> oo 20 100 80 28 = 20 24 - 
lily 5 oo 6 60 = 3,120 40 20 40 70 = = 
AWIRUSE oo bo 6 60 760 300 230 700 300 340 80 
October - = 60 50 - = 10 100 
IGG Wwe >o 65 6 ac 80 320 28 480 320 80 = = 
Mls oso obo = 98 = 630 = 40 120 20 
August... .. ie 7 = = 260 350 | 10 [ 1,280 


There are some data on the density and distribution of Chydoridae in 
Lake Baikal (Tables 26 and 27; Vasil'eva and Smirnov, 1969). Chydorus 


piger is the most common species. 


The density of Kozhowia gajews~— 


kajae and K. kozhowi is far lower than that of the other species. The 


densities are maximum in July-September. 


Clady ClO ie WS [OSS w ws; seavoysie 


153 abundant at a depth of up to5m (Table 27), and Alona labrosa, A. seto- 
socaudata, and Kozhowia baikalensis upto 10m. Chydoridae are 
absent in the immediate vicinity of the shore. 
the mainly stony bottom is washed by waves. 


ment of ice kill the fauna in the littoral of the lake. 
found from a depth of one meter. 
in the littoral. 


There is no vegetation, and 
In winter, freezing and move- 
Chydoridae are generally 


In other lakes and reservoirs, they live 
There is thus a vertical displacement of the littoral fauna 


in Lake Baikal, as in the White Sea (Zenkevich, 1947:153; 1963:164). 


TABLE 27. Maximum density of Chydoridae (specimens/m*) in the open water of Lake Baikal at different 
depths in the littoral between the rivers Utulik and Murina (after Vail'eva and Smirnov, 1969) 


, Alona setoso- Kozhowia | Alona |Kozho- 
Pe aa caudata baicalensis labrosa ar 
ie ] T 
Date g 
Sinem eet CG eal es ellos a. 2 5 
Da oes nee (mr eaecrne | ea Oued ave ore viene te eames 
| 
1964 July 2,892 252 20 PRT 40 = 84 30 40 18 = = Single 
Aug. = = = = 18 6 9 6 6 = =) 18 i 
1965 June 100 = = 80 = = 290 = 24 20 = = 
jay |) Bad) SS 40: [vee = Df yl TO | = | 40 
Aug. 7160 60 = 300 40 40 20 30 = 300 TO ta 400 
OG _ = = 60 40 40 100 10 10 = = = Single 
1966 June 420 160 320 28 = = = = = 80 320) |e i 
July - = = = = os 10) || ao = = 20) |e 
Aug. 40 980 - 266 630 = 1,280 20 | = 260 450 - 
I 
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Thirty-one species and subspecies of Chydoridae, all of them of the 
fauna of the Euro-Siberian Subregion of the Palearctic, have been found 
in water bodies around Lake Baikal. Alona guttata and Chydorus 
sphaericus occur both in Lake Baikal and in water bodies around the 
lake. Daday (1913) found the following species in the littoral of Lake Koso- 
gol and in water bodies in the vicinity: Ch. sphaericus, Alonella 
exigua, A.nana, Alona costata, A. guttata, A. quadranoulacisy 
Avrectangula,Dispaxraliona rositreat aba plewt u mal ait ames 
Beintermedian Acro peru st hausp ate; gands\ume veces cuysipe tammore sei 
tus. 

Dulma Auyur (1965) found the following species in iakes in northwestern 
Mongolia: Pileusioxus tun Gina wis9 Peete m/e atu She \ Cag @morcrauis 
hvac pale Sastuss Ga apt ole bie rars) ayers jul dusmabre va, sD aesiolal cemlonatel 
MOSt hat awlkeydieia Weyrda gies Adiomiay folut Hatta.) VAC Clo Sitayerasme 
quadrangularivs, Biape piuca atfina s,. C hy doimuls, jsiplaatememenuss: 
Pseeudochydormus oliobio's us, and Eule yicjex curs slamnieaNairnts saan 
following were found in Lake Ochrida: Disparalona rostrata, Alo- 
melialmex Wouas VAG. esacHis ajuy AY a miapmaaya Chis, cioheuls. spo lieay ene ine muice 
Pseudochy dowu soo bios us, Aver so pene si hyaicipae © aunayonOns 
Geneuis rieectinost ris, Alona oluttwat a.) Avec anic mala ae komlcg sion 
(Stankovié, 1960; Tocko, 1966));, Haury. ciel cus) slammed alu sya Goreanonaoles 
Weberiis thesitudiin ama, lie uaoscuisip tis 1c.0mmie 1 nis lS ries ore nica rane 
affinis, and Monospilus dispar(Green, 1960). 

In Sphagnum cuspidatum (west shore of the Rybinsk Reservoir, 

5 July 1960) we found Alonella excisa and Chydorus sphaericus; 
among S. apiculatum (west shore of the Rybinsk Reservoir, 10 October 
1960) we found Ch. sphaericus; ina sphagnum swamp on the north side 
of the Rybinsk Reservoir (30 September 1962) we found Ch. sphaericus, 
Alona guttata, and Alonella exigua; among S. riparium (quarry 
on a sphagnum swamp, Moscow Region) Smirnov (1961b) found Acrope- 
able) Idea re, (ClalyCloiwic Soda Cuvilewe, CictiguOlelGrie tesyuci- 
maligika, sands» issipia Gia liomiay cols tiga a: 

Chydoridae have also been found in groundwaters. Motas and 
Orghidan (1948) found Alona quadrangularis, Leydigia leydigi, 
and Chydorus sphaericus in groundwaters. Chappius (1922) 
found Alona rectangula and Leydigia leydigi in ground- 
waters. Spandl(1926b) recorded Pleuroxus truncatus, Alona 
costata, and Camptocer cus) eetiois tits feomusnounds 
waters. Moniez (1889b) found Pleuroxus trigonellus, P. trunca- 
tus; Chydorus sphaericus; Adoniay icostatia, © amp iuolcenseiuis 
CC TI O/Sit Bis, and ex da cape iaic.a mi Ghiocemic Ondielsminsomouncds 
waters. 

According to Sramek-Hugek (1962), the biocenoses which include Chydo- 
ridae belong to the community Daphnio-Chydoridion litorale 
Srdmek-Hugek, 1962 (which includes Monospilion(Monospiletum 
Litynski, 1922:42). In Central Europe, this community contains the asso- 
erations) © emvodaphin vo CC hy do me t unm sphaerici Sra4mek-Hugek, 
L962) Cerea ojdiayphinitosC hoy omett uimpOngaulke Sramek-Huégek, 1962; 

154 Aionopsetum elongatae Litynski, VO 22316) e42k Sramek-Huéek, 
453) Sd} 1S} LS} — 711 
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Goulden (1966a) analyzed the communities of Chydoridae on phylogenetic 
principles which determine the structure of communities. 

Whiteside and Harmsworth (1967) determined and counted the remains of 
Chydoridae in the surface bottom sediments of 20 lakes in Denmark and 14 
lakes in Indiana, U.S.A. Using a computer, they calculated the index of 
species diversity for each lake according to the Shannon function H =- & pjlogsp,, 
the coefficients of correlation between these indexes and the magnitude of 
primary production, and between these indexes and transparency. Of the 
two methods for the determination of the maturity of a community, i.e., 

1) the determination of the P/B coefficient, the magnitude of which is lower 
in more mature communities, and 2) the determination of the species di- 
versity, the authors selected the determination of the indexes of species 
diversity with reference to the primary production and transparency. It was 
assumed that the order of magnitude of the annual primary production 
corresponds to the level of maturity of the lake, so that a less productive 
lake is considered as less mature. For the Danish lakes, a negative corre- 
lation was obtained between the indexes of species diversity and those of 
primary production; this negative correlation is not derived from the in- 
formation theory, which states that a more mature community should have 
a more complex structure and accordingly a higher index of species diver- 
sity. The discrepancy between the theory and the results obtained may 
appear either because the theory is not applicable or the magnitude of pri- 
mary production cannot be compared with the degree of maturity of the lake 
community. Only the primary production of phytoplankton was measured, 
but in some cases macrophytes may have a major part in the primary pro- 
duction. In view of this discrepancy the authors propose a theory according 
to which biological diversity is proportional to the diversity of the environ- 
ment. In fact, a positive correlation was found between the index of species 
diversity and the transparency. The authors think that the species diversity 
of Chydoridae depends mainly on the complexity of the biotope (vegetation), 
and that the diversity of the environment increases with depth. 


GEOGRAPHICAL DISTRIBUTION 


The distribution maps are based on the literature and on our own unpub- 
lished data. Most Chydoridae do not have a very wide distribution. Exami- 
nation of the records of Chydoridae shows that there are different faunas in 
the various zoogeographical regions, but that many species occur in two or 
three regions. Some Chydoridae are found on all continents. To this group 
pcilong Cin, dOL US SO MANS LO ws, (Gla, WEIR Oils, INSSUCOCliyCo rts 
Somos ws. she wuRox ws vadu meus) Al omen lhavexde its ay A ls@mras roquitatrestcal, 
A. POSCLAIMG MIA, INE S12 BUlIee,  Esiiba ONS, 113} I aie WIE 18}, 10 1 tan. © Clavel, 
Crlawomodebe mins) ves tuda mancias and ubey dis wa en dirsan = WViosiespes 
cies of Chydoridae, however, have a restricted distribution which varies 
greatly in form and area. Species with a small distribution are Pleuroxus 
LETLOURMAS Dx, Mic eeOe Siler CO IIbS inl, eich Sey Cie GOOl<ily Wa) whicy, = 
Gen iculs je lkacitalisihas a cireumpolar distribution. (hy dorus hy bigts 
Ghuistee Hommel i"a scdienmtin era, Al dada ya.) Alona "im onmacamnth a, and 
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Oxyurella longicaudis have a wide latitudinal distribution. Dadaya 
macrops and Dunhevedia serrata have a pantropical distribution. 

The Chydoridae of the Holarctic Region have been studied in detail. The 
Chydoridae of North America have been studied mainly by Birge (1879 etc.) 
and Frey (1959 etc.). The fauna of Chydoridae of the Holarctic Region in- 
cludes the genera Rhynchotalona (with the single species Rh. falcata) 
and Anchistropus (two species), and the species Pleuroxus unci- 
IMelipvley ClaiyrClomeuwe Pillows, OCoseyicSiile TOMULEs WC is, Beir Oj erus 
elong@atws, Camprocercus Iuliiebomon, jvandsh uss yaeiedse iisieo Maes 
cialis. There are probably unrecorded species from Asia because the 
family has been little studied there; such species are Chydorus pig- 
POLIS. (Cla, [AMM Omicwe, AlOme VrGiiaeie, ENGIN Die@Or~gi. Wae 
fauna of the Holarctic Region consists of about 72 species. Species known 
so far only from the Palearctic Region consists of about 72 species. 
Species known so far only from the Palearctic Region are Pleuroxus 
LMUIMCHULU SG.) IPS MS LO MicMO Ui, ViAGCligweO ous SulaweiM@Arwe, AloOma 
Kec Slica, MireCvoOcepiaala euajoleve, CHuajorocereus iGmnmi cus, 
and the endemic species of the Baikal area, viz... Kozhowia baicalen- 
Susy ISS fore iia ie Cilla Ne, Say CW Slee] AO, ING Oumld@yyi, IK loieSvicdem= 
tape, NlOme SSvOsSOCcaucdavea, amc A, lal) rOsgar 

The fauna of the Nearctic Region contains the species Alonella pul- 
lal sl Weis WAV TAN@ lati is) peo UL 7 aGelal al oyig, ILS xno ely pagal Gla wlietal, Iby wilism |oie 1 et = 
ta; and Camptocercus oklahomenisis) Most of Europe. andiiheyUSskv 
belongs to the Euro-Siberian Subregion, where the following species occur: 
Rhy acho talona falcata, Aniehi stop uis ema on nian rise ue ee Neh 
GOxXUS LieviacCe EUs, Py Unecimerws, Allome ywoltmeri AS karelica, 
KM DMOLAIS CliveEOicis pleicOicdes, “Cli, SilHlows, ACrOperus 
GIONS UUs, ACouajorOCceicevis, weommaieue, Ce Mil eloc@icew, Jaw iey 
Gerieus) lanvellatusc: Oxyuceliva ten uirc auidils, and ithe endemic 
species of the Baikal area. Some of these species spread into zoogeogra- 
phical subregions further south. Alona milleri may be found in the 
extreme southeast of the USSR. 

theyvArctic subregion is characterized by Hur y Cer Cus jo aceuaulsase 
This species was found onthe northern coast of Western Europe (including the 
Netherlands) together with a few glacial relict species (Beijerinck, 1931). 
The Mediterranean Subregion is characterized by Pleuroxus letour- 
neuxi and Chydorus phintonicus. 

Most of the USSR belongs to the Euro-Siberian Subregion. Some species 
of its fauna are also found in more southern subregions, parts of which are 
in the USSR. Into the southern parts of the USSR spread Mediterranean 
species (Transcaucasia) of the Central Asian Subregion (Kazakhstan, Turk- 
menia, Uzbekistan, Tadzhikistan, and Kirgizia, Figure 181). The Central 
Asian Subregion is very large. The Chydoridae of this area were studied 
mainly by Mukhamediev (1949-1965) and Ulomskii (1959). This fauna con- 
tains southern forms of warm water, e.g., Chydorus barroisi, Bia- 
penrtiunca ka ruta, Aulomas day 1dity A @amilb one 1 AL aria cilaieenbmE unl 
Chydoruws herr mann i. The Maritime Menritory Cent ainlvanhasrams Oem 
cific fauna, to judge from the occurrence in the Amur basin of a species 
of Alona which differs from the other species of this genus. The fauna 
of Chydoridae of the Maritime Territory is unknown; it probably contains 
some species found further south, in East China. 
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FIGURE 181. Zoogeographical subregions of the USSR according 
to the records of Chydoridae: 


1 - Arctic; 2 — Euro-Siberian; 3 — Mediterranean; 4—- Central 
Asian. 


Differences in latitude appear in the distribution of many Chydoridae. Of 
particular interest is the distribution of Chydoridae in the basins of large 
rivers flowing from the North. We found no differences in latitude in the 
fauna of Chydoridae of the Volga Basin (Smirnov, 1963a). The only excep- 
tion is the presence of Alona cambouei in the Volga delta (Kosova, 
1965); the Volga delta therefore belongs to the Central Asian Subregion. 

The Chydoridae of the Ethiopian Region were studied by Sars (1895, 1916), 
Daday (1907, 1908b, 1910a, 1910b), Gurney (1904a, 1911), Gauthier (1929, 
TIBOeos 1939). Brehm ('912, 1930; 19344, 193 5a, 1930a, Noda, looser 
1959a, 1960b), Fryer (1956, 1957), and Harding (1942, 1957a, 1957b, 1961). 
To this fauna belong Pleuroxus toumodensis, MOLOMEY CBO SiS WSs 
-Maitaraouilariwa: eka culatas Ae Cmassiiciau dia, ae SPeLO LACS 
Mainoitdenin A cannmeltata, Ashardine i, ot met oce pha lacollert nip 
lengdiota mac mhodonta, andl. milcrops. There are about 66 species 
in the Ethiopian Region. 

The Chydoridae of the Indo-Malay Region were studied by Daday (1898), 
and Brehm (1936b, 1952b, 1953b, 1953'e)F" Alona arche roide's and 
Indialona ganapati occur only in the Indo-Malay Region. There are 
about 43 species in this region. 

The Chydoridae of Australia and New Zealand were studied by King (1858, 
1866), Sars (1886, 1888, 1895, 1896c, 1904a), Henry (1919, 1922), Brehm 
(1928, 1931, 1932), and Gurney (1927). The fauna of the Chydoridae of 
Australia contains the endemic genus Saycia with the single species 

156s, cooki,and the species Alonella jugosa,A. reticulata, ANS ial sh 
Spuma A tone kendallensus, “Al clathrata, A microtata, 
Lepore vlava, Aa macrocopa, Bilapertuca ric ldiicaudais: 
Oxyurella wallaciana, and Leydigia laevis, altogether about 
45 species. 

The Chydoridae of South America were studied by Richard (1897b), 

Sars (1901), Daday (1902, 1905), Brady (1906, 1913), Brehm (1952b, 1953a, 
1935a, 1936a, 1937, 1938a, 1939b, 1956, 1957), Delachaux (1919), Harding 
(1955, 1957b), and Loffler (1961b). The genus Leydigiopsis with the 
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Species Ly Curyiteostais, (as bre iOlsit Gees. same cauloyoissmeaiac 

L. ornata only occurs in the Neotropical Region. The fauna of this region 
contains other species which do not occur elsewhere, viz., Chydorus 
dentiter, Ch. sodeti, Dum he vedi ay oidiontop ia xey pAulkomteselia 
Jineolata, Alona subantiarctica, Ay pisieud aniodiontallaniodem,, 
tasaeA. § Dra Riv aly luienrdekomagis) ci usolabret nee en iNpONsuL Cache ee tigen alln@ntayel 
fasciculata, and BE. brasiliensis. There are about 58 species in 
this region. 

De Costa (1964) in a quantitative study of fossil Chydoridae in surface 
sediments of lakes in the Mississippi basin (from 48° to 30° N), distin- 
guished between northern species (which predominate north of 39° N), 
southern species (which predominate south of 32° N), and eurytopic species. 
To the northern species he assigned Hurycercus lamellatus, Alo- 
mG eoxeulsey ilome Goxelga, Alloma CURGrAmMomiaiigs, syacl 
Acroperus harpae. To the southern species he assigned Biaper- 
bine keene tlen I lOwieOs ws lleuatALUs, Jd tev alomaA Oe eicemralis, 
and Leydigia acanthocercoides. The eurytopic species are Pleu- 
Ox, COMBICwUAGUS, I Seucocmy dows glolosus, Alona 
POC weap ley (CeiuTjpoecewreUs woCulwmOGwieiS, gaCl lbevoigia 
leydigi. The southern and northern species could not form large popula- 
tions for more than a year outside their limits of latitude. Temporary 
development of suitable conditions may occur outside the main range. 
Evidence of such temporary development in the past has been found in the 
form of fossils in bottom sediments (De Costa, 1964). 

Some species of Chydoridae have a subendemic distribution (Kryzha- 
novskii, 1965:6). 

Birds may cause an exchange of fauna between areas on their migration 
route by transporting resistant eggs. Thus, Alona quadrangularis, 
A. costata, and Leydigia acanthocercoides are found in the fauna 
of the Holarctic, Ethiopian, Indo-Malay, and Neotropical regions. Kurzia 
latissima occurs in the Holarctic and Neotropical regions. Chydorus 
piger is known from the Palearctic, the Ethiopian, and the Neotropical 
regions. Pleuroxus laevis and Dunhevedia crassa occum inithe 
Holarctic, Ethiopian, and Australian regions. Pleuroxus hamatus 
occurs in the Holarctic, Ethiopian, and Indo-Malay regions. Pleuroxus 
Stmhatus tie icome luis) Ao mie lial sescdyoy ita A erayannlas, wD beSpolemrercle 
Lona {rostrata ) Vo no spills divs a and. @ a wan ot OLC em Chu mICNCh pian 
rostris occur in the Holarctic and Ethiopian regions. Alona archeri 
occurs in the Central Asian Subregion and in the Indo-Malay and Australian 
regions. Inthe Ethiopian and Indo-Malay regions are found Chydorus 
parvus and Ch. herrmanni(which also occurs in the Central Asian 
Subregion). Oxyurella singalensis occurs in the Ethiopian and Indo- 
Malay regions. In fact, the migration routes of birds do pass through these 
regions. Transport by birds may explain the occurrence of the following 
species in the Nearctic and Neotropical regions: Chydorus hybridus, 
Aleonella dentifera, A. dadayi, Alona monacantha, and Ox jau- 
rella longicaudis; this may also be the reason for the presence of 
Chy dorus ecurynotus, Daday ay mal cimoypise sand K@uirmiznicw Nena oils 
rostris inthe Ethiopian, Indo-Malay, Australian, and Neotropical 
regions, and of Euryalona orientalis, Leydigia propinqua, 


TABLE 28. Comparison of the characters of male and female Chydoridae (—no data) 


Length of adults, mm | No. of anal denticles [No.of basal dentictes 
Subfamily and species ] 
g o g coy 9 oy 
I 1 
Eurycercinae 
EAE ACTEM Crus lcanraaye Ulva tu'S\ t=) t=. 4 1.3 135 2a 2 2 
Bo gllac@daliS, 5 554665941066 6 2 91 — 2 2 
Chydorinae 
Gihividionuissysipi brave nvenisi es 0.5 0.4 10 0 2 J 
Gls OVALUISS 6 @ 9 60 5°60 509 0.6 0.5 15 17 2 2 
Gis PUSTOUGES 56505050005 0.47 0.382 12 10 2 1 
Ch. Pi@eF 3166 6% 6 5 6610 oe 0.46 0.45 9 = B 2 
Cll GUMS 6.516605 6100 . 0.5 0.45 10 10 2 1 
Ging DARIOUST: Seam Gre awouoeses 0.4 0.3 i) 2 1 
Cli, CWHYDORWS o¢o506005050 0.47 0.32 8 6 2 1 
Pseudochydorus globosus.. 0.7 0.55 30 2 2 
PILGMPOXUS WACWHS 6.6 6 6.0.0 6 0.65 0.5 18 0 2 2 
Po Semi aewSols 6) o-o peo tol o oro ld 0.8 0.54 21 13 2 2 
D> MARTATMS” Gg Slo ono plo oo 0.6 0.36 14 12 2 2 
Ps demriemlatms S$ sees oes 6 0.6 0.36 19} 3 2 2 
P Gl Min CUS So ae 826 68500 0-4 0.66 0.46 12 0 2 iL 
Po trig@OMmelNMS Sigio-o 6 ola 4 0.6 0.5 14 0 2 1 
Po WMCUMARWS 6 6646504016 505 0.65 0.56 13 0 2 1 
Dd CPMIAG EUG h eae aSme aL one 0.65 0.5 20 0 2 2 
>, PROCWRYMS 6566050056510 0.6 0.39 16 0 2 2 
AINOMeIINA SXCUBA GS 6 60 6 6 5.6 0.45 0.3 10 0 2 2 
Ao CUM 5 56 610 0.655% 6 6 0.4 0.3 10 0 2 2 
Ag MAME 6 5 0.4.00 0 0 9 o OLO40 0.26 0.24 6 5) 2 1 
Dilsiprama omar Worst naht a.) ) fis 0.5 0.45 5 ls 0 2 0 
Anchistropus emarginatus. 0.46 0.38 12 12 2 1 
DwmMnevedia-ErAssAals 64/65 4 0.55 0.36 18 14 1 0 
Aloninae 

AN@Méa , I SxSCISS 6°66 a o 6 6 6 0.35—1.0 | 0.25—-0.75 35-9 16-0 1 1-0 
Oxyiimelar emus craiuidlis) 9 S.. 0.6 0.45 20 0 1 1 
Oo SLMGAISMSIS g's ovoyo 6 0 6 0.9 0.5 14 3 3-4 1(2?) 
Rhynchotalona falcata... 0.05 0.4 B) 0 1 1 
Leydigiopsis curvirostris. . 0.85 0.62 20 16 1 1 
Graptoleberis testudinaria 0.7 0.5 = 0 1 0) 
Euryalona occidentalis... 1.0 0.72 22 22 1 1 
Fe COM ext OMe on cle shy LURES rk. eal 0.8 22 IG a 1 
Be KASCITeCWIARA So 6 6 6 6 iigetas 0.9 0.6 22 20 1 1 
Kwreai a, Ma rioswmumlel 6 695 bolo. 6 0.6 0.4 2 - 1 1 
AGFOPSTUs WAaRPAS ~¢45 655 c 0.8 0.6 Reduced 0 1 1 
No. ClOMGATWB, a I0°5 06 c/o 0 6 0.85 0.65 17 0 1 1 
Camptocercus rectirostris 1.2 1.0 17 0 1 1 
Co Iilijeborgil 5 6 tia 568 0 a ici 0.7 28 24 1 1 
Co ORIG MOMMOMNIIG Golo ses 6 1.0 0.6 Reduced 0 1 1 
IMom\oys|pyalimsimdit sprang eens) tet tte 0.47 0.42 Y 0 1 1 
ILO Glayerat ay WenyGlitert 96.6 35 ooo 1.0 0.7 Reduced Reduced 1 iL 
IG Sei C ALDER lait eiy ala miami) ened den 0.97 0.7 i OT 0 
[ema CAKCVAL Ibis Wa crm heen SMe Aalee ioe 0.6 0.3 “ i 0 0 
bo ACAMEMNOCCTCOUGESS 46.5 5 6 Il 1.0 2 :: 0 0 
[eepa AIS It TAMU gay ike yustarach et ust sapas 0.84 0.46 ¥ . 0 0 
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Indialona globulosa,and Biapertura psieudowe chu Gosia ver rue 
cosa inthe Ethiopian, Indo- Malay, and Neotropical regions. Brehm (1908) 
records cases of distribution of some species of Chydoridae in South America 

and in Australia, Java, Sumatra, and Ceylon. Further studies have shown that 
these species occur also in Africa and Asia. 

It is interesting that species of Chydorinae and Aloninae with a denticulate 
labral plate occur between50°S and 50°N. There are morphological differences 
between some species in different distribution areas(Frey, 1965b). Thus, the 
clawofthemale of Alona costata hasnobasal spine in Europe but it has such 
a spine in North America. 


PHY LOGENY OF CHYDORIDAE 


Oligomerization of structures is found in the Chydoridae and also in compari- 
son with more primitive Cladocera. This suggests the trend of evolution of Chy- 
doridae according tothe theory that primitive forms have a greater number of 
homologous structures(Dogel', 1954). The Eurycercinae thus appear as the most 
ancient subfamily; it is followedby the Sayciinae, Chydorinae, and Aloninae. 
The primitive subfamilies contain only afew species. The Eurycercinae consist 
of a single genus with three species, the Sayciinae of one genus with a single spe- 
cies, while the Aloninae contain more than100 species. In Eurycercus gla- 
cialis, the most primitive species, the epipodites have no processes, asinthe 
Sididae and Daphniidae. Parallel with the oligomerization, there is a change in 
size. The largest species belongto the Eurycercinae(HEurycercus glacia- 
lis is6 mm long), andthe species of Sayciinae reach lengths of 1.7 mm. In con- 
trast, the species of Chydorinae and Aloninae are only 0.2 to1.2 mmlong. Itis 
important to mention that the males surpass the females inthe oligomerization 
of some structures (Table 28). The number of anal denticles is always smaller 
inthe male than inthe female. The number of basaldenticles is usually smaller 
inthe male than inthe female. The male is always smaller thanthe female. This 
phenomenon is also known inother Arthropoda. Beklemishev, when discussing 
the number of genital openings in the Pantopoda, stated that evolution is toward 
oligomerization of the number of openings, and that the males surpass the females 
inthis respect ( Beklemishev, 1964:357). Thetrend of evolution can thus be deter- 
mined by comparing the number of homologous structures indifferent species 
and alsoby comparing the twosexes. The primitive forms have no distinct verti- 
cal or lateralkeels; these are apparently recent developments. 

The legs act uniformly inEurycercus, Chydorinae, and insome Aloninae 
despite later oligomerization. In some specialized Aloninae, however, the legs 
function differently. InCamptocercus, only the exopodite of leg V makes 
rhythmic vibrations. We name this the second morphofunctional type. The abdo- 
minal part of the body becomes longer and gives greater freedom of movement to 
the postabdomen, so that the animal cancleannot only the legs but also the outer 
surface of the valves; it also facilitates removalofobstacles. Thevalvesare 
longer in this morphofunctional type. Inthe third morphofunctionaltype, viz., 
GENCE ME OILS | Sia So IN Invi Sla@ pelo ia ey, and Monospilus, the legs do not make 
rhythmic vibrations. Special morphofunctional types of legs(second and third 
type) are found in Aloninae in which oligomerizationis most advanced. In 
Camptocercus, legIV resembles leg III; This has not been observed in prim- 
itive Chydoridae. This phenomenonis functionally determined and is alate trend 
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inthe evolution of the morphological type of the legs. Anothertrend of evolution 
is observed inthe third morphofunctionaltype ofthelegs. Inthetwo species of 
this type, which inhabit the open littoral, leg [has avery wide, semicircular 
gnathobase. Theocellus alsohas a greater role inthese species. Grapto- 
leberis testudinaria, whichalso belongstothe third type of legs, is 
adapted for crawling on plants; this is reflected inthe characteristic form of 
this species. 

These considerations agree with the zoogeographicaldata. Hurycercus 
glacialis, the most primitive species, is restricted tothe Arctic Subregion. 
The closely related E. lamellatus, whichis smaller and has processes onthe 
epipodites and fewer setae on the exopodites,is distributed throughout the Hol- 
arctic Region and probably developed from E. glacialis (orarelated form). 
The restricted distributionofE. polyodontus andE. lamellatus minu- 
ta is important; they may be considered as the product of further evolution. 
Another primitive species, Saycia cooki,is restricted to Australia and New 
Zealand. Theimportance of zoogeographical data is proved also by the case of 
Acroperus elongatus and A. harpae. Thelegs ofthesetwo species are 
almost indistinguishable. A. harpae, however, shows oligomerization; the 
number of setae onthe antennae is reduced from 8 to7, the anal denticles have al- 
most disappeared(they are well developedin A. elongatus), andonly one seta 
on the concave margin of the claw is larger than the others(this point bears 2—3 
spinulesin A. elongatus). A. harpae hasa well developed keel, which is 
absentin A. elongatus. The latter species belongs to the fauna of the Holarctic 
Region, while A. harpae s. lat., is distributed throughout the world except 
Australia. 

The application of general concepts of cybernetics to the formulation and solu- 
tion of problems dealing with self propagation gives anew interpretation of the 
differentiation of the sexes asa division between the permanent and operative 
memory of the species (Geodakyan, 1965b). According to this hypothesis, the 
male shows the evolutional trend of characters because its morphology precedes 
that of the female during evolution ( Geodakyan, 1965a, 1965b; Geodakyan and 
Smirnov, 1969). This interpretation leads to a conclusion which may be called 
"rule of sexual dimorphism,''i. e., if acharacter shows sexual dimorphism, 
this character finds expression phylogenetically inthe male. For example, if the 
male is larger than the female, the species tends to become larger; conversely, 
ifthe maleis smaller thanthe female, the trendis toward adecreaseinsize. A 
review of the species of Cladocera with reference tothe presence or absence of 
males, the frequency of the transition to bisexual reproduction, and the environ- 
mental conditions which cause this transition, leads tothe conclusion that males 
always appear inresponse to changes inthe environment. Atransitionfrom par- 
thenogenetic to bisexual reproduction occurs under extreme conditions. Onthe 
other hand, parthenogenetic forms usually predominate in large water bodies, 
where the environmental conditions are relatively stable (Manuilova, 1965). 
Thus, males have disappeared insome species of Cladocera inhabiting large 
water bodies. Of the 25 species of Polyphemidae in the Caspian Sea, only 8 were 
found to have males and females with latent eggs, an indication that males have 
probably disappeared altogether (Mordukhai- Boltovskoi, 1965a, 1965b). Con- 
versely, bisexual reproduction often predominates in small temporary water- 
bodies with unstable environmental conditions and in severe climates. Males 
are almost always present in populations of Alona cambouei inthe warm 
water of rice fields (Ulomskii, 1959). Similar phenomena have been observed 
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in experiments with Cladocera, where a deviation from optimum conditions re- 
sulted inthe appearance ofmales. Allmale Cladoceraare smaller than the fe- 
males. It may therefore be assumed that Cladocera show a general tendency 
towardasmaller size. This is supported by the fact that the primitive forms 

of lower crustaceans are larger. This is also true when applied to the large number 
of species of the orders Euphyllopoda and Cladocera. There areforms inthis 
group which show a gradual decrease in size and in the number of legs, as 
wellas aspecialization of the legs, all inaccordance with phylogenetic continuity 
and the smaller size of the males (Conchostraca— Sididae — Daphniidae —Eury - 
cercus—Chydorinae). The highly specialized legs and the structure of the 
head pores are identical in the two sexes with the exception of leg I, which in the 
malehas ahook for holding the female. 

Without entering into details concerning the sexual function, let us compare 
the size, the number of anal denticles, andthe number of basal spines on the claw 
inthe two sexes (Table 28). Sexual dimorphism in the subfamily Eurycercinae 
consists of primary sexual characters andthe smaller size of the male. Inthe 
subfamilies Chydorinae and Aloninae, the difference between the male and the 
female becomes more marked. In addition tothe different size, there is a reduc- 
tion in the anal denticles and the basal spines of the claw, and a change in the form 
of the postabdomen of the male. The difference in size between the two sexesis 
much smaller in the Chydorinae and Aloninae than inthe Eurycercinae. Thetran- 
sition from large(primitive) species tosmall ones is accompanied by a reduction 
inthe number of young to two per batch. However, the young are much larger, 
The length of the young, expressed as a percentage of that of the adult female, is 
only 26% inthe primitive Eurycercus lamellatus, compared with 47—64% 
inthe Chydorinae and 50—78% in the Aloninae(Smirnov, 1965b). Moreover, the 
reduction in the anal denticles, which is already present inthe Eurycercinae, is 
more markedin the Chydorinae and Aloninae. The males of some species of Chy- 
dorinae and Aloninae even lack analdenticles. Finally, the analdenticles are 
strongly reduced in bothsexes of some species of Aloninae (Acroperus har- 
pae, Leydigia). It maybeassumed, therefore, that species with reduced 
anal denticles are the final stages of phylogenetic trends inthe Chydoridae. All 
modifications inthe structure of the row of anal denticles, i. e., deviations con- 
sidered as deformities, always involve a decrease in their number and size, never 
anincrease. As faras these characters are concerned,the males of the phylo- 
genetically older subfamilies apparently first develop characters which appear 
in the following (more specialized) subfamilies. Thus, the evolutionaltrend of 
characters depends on two factors, morphological relationships and the rule of 
sexual dimorphism. This conclusion provides anew tool for further research in 
evolution. In addition tothe structure of the legs and the head pores, the subfami- 
lies of Chydoridae differ inthe number of basal spines onthe claw. The female 
Eurycercinae and Chydorinae has two basal spines, the female Aloninae only one. 
However, there are exceptions; in the Chydorinae, the females of Dunhewvedia, 
Dadaya, andsome species of Alonellahave asingle basalspine; inihe sub- 
family Aloninae, the females of some species of Ley digiahavenobasal spines. 
The rule of sexual dimorphism explains these exceptions. Since the number of 
basal spines on the claw of the male Chydorinae and Aloninae is often smaller 
than inthe females, these species may be considered as specialized. Leydigia 
is phylogenetically the most recent genus of Chydoridae. This is proved not only 
by the rule of sexual dimorphism, but alsoby morphological considerations: the 
exopodite of leg WlofLeydigia bears 5 setae, andthe other legs are also mark- 
edly specialized. Allother genera of Chydoridae have 7 suchsetae or more. 
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FIGURE 182. Phylogenetic relationships between the genera of Chydoridae 


Some assumptions may be made on the biological significance of these 
changes. With a decrease in size there is an increase in surface, which 
improves both the gas exchange and the buoyancy. Chetverikov (1915) 
assumed that the trend toward a smaller size in the evolution of inverte- 
brates with an external skeleton is associated with the mechanical proper- 
ties of the chitinous skeleton. The disappearance of the basal spines of 
the claw may be due to the fact that they have no specific functional load. 

The morphology of the primitive and ordinary specialized groups of 
the lower Crustacea thus confirms the existence of a relationship between 
sexual dimorphism of a character and the phylogenetic tendency of this 
character. There is an evolutional trend in the family Chydoridae toward 
a smaller size, and a reduction in the anal denticles and in the basal spines 
of the claw of the postabdomen. The rule of sexual dimorphism proves 
that Dunhevedia and Dadaya/(Chydorinae) and Ley digia ( Aloninae) 
are phylogenetically recent forms. This conclusion sheds light on the other- 
wise inexplicable cases of a decrease in the number of basal spines (in con- 
trast to the norm for the group). This interpretation of the morphology of 
the legs and other organs of Chydoridae justifies a revision of the phylogeny 
of the family as proposed by Bening (1912:50). According to Bening, Ley - 
digia is a link between the Macrothricidae, Daphniidae, and Sididae on the 
one hand and the Chydoridae, particularly Biapertura affinis(Alona 
affinis), on the other hand. Our material, however, suggests that 
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Leydigia is the most specialized genus. Bening places Acroperus and 
Alonopsis in opposite parts of his scheme, but new evidence has shown 
that Alonopsis elongata is related to Acroperus (Smirnov, 1966a). 
Our scheme of the phylogeny of the genera of Chydoridae is shown in 
Figure 182. The phylogenetic development of Chydoridae is apparently 
slow. Frey (1962b) states that Chydoridae are known from the Tertiary 
and have changed little since. 

Chydoridae show the following phylogenetic trends: decrease in size; 

161lproximal displacement of the anus; oligomerization of the number of setae 
on the legs, especially on the exopodites; suppression of the anal denticles 
by the lateral setae; specialization of legs; displacement of setae from the 
lower margin of the valves to the inner side (closer to the pump chamber, 
independently in the Chydorinae and Aloninae with a convex lower margin 
of the valve). 

Later evolutional trends in the subfamily Chydorinae are toward forms 
adapted to live in different conditions on a substrate in the aquatic environ- 
ment (including substrates such as floating masses of algae in the pelagial). 
The subfamily Aloninae shows a further adaptation for life in the bottom. 
The forms which developed from this trend of evolution will probably have 
a markedly reduced leg III and an enlarged ocellus. The outer ramus of 
the endite of leg I of these forms is characterized by three setae of different 
length. 


METHODS OF RESEARCH 


Collection of specimens is best done with a net of dense silk gauze. 
Quantitative sampling can be done with a bottom grab, a quantitative scraper, 
or by filtration of a bucket of water through a plankton net. Benthic species 
are collected with a tubular bottom grab, and at greater depth with a stra- 
tometer. Since Chydoridae either swim or rest on substrates and on the 
bottom, we usually took samples simultaneously with a plant grab and a 
bottom grab; we expressed the results in mg per combined meter (i.e., 

1 m? of bottom+ 1 m* of water above it). We took samples from various 
types of vegetation and different types of bare bottom. The material was 
fixed in 4% formalin. The best fixative for histology is Zenker's fluid 
(Fryer, 1963b). The material is examined under the binocular microscope 
with an eyepiece micrometer and a microscope with an eyepiece micro- 
meter. Permanent preparations are mounted in Canada balsam. Frey 
(1959), Megard (1965) and others use polyvinyl-lactophenol. Preparations 
of Chydoridae fixed in formalin can be kept for years in glycerol. Exami- 
nation of live specimens provides valuable data on the behavior and action 
of different organs. The integument of Chydoridae can be divided into its 
components by heating for several minutes in concentrated hydrochloric 
acid; for permanent preparations, the parts are removed from the acid 
with a tungsten wire loop on which no gas bubbles are formed (Megard, 
1965). 

Chydoridae can be cultured on successive batches of detritus. The 
cultures give information on the age characteristics of Chydoridae, since 
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the exuviae show the characters of all stages. The cultures also permit 
study of the life cycle, nutrition, behavior, and the influence of environ- 
mental factors. Pseudochydorus globosus died after being kept 

in dishes whose bottom was completely covered with detritus, but it grew 
well if there were pieces of overgrown macrophytes. Good results are 
obtained in jars containing filamentous algae and pieces of macrophytes 
which have been previously washed. In such cultures, the animals reach 
a considerable density and males appear. Pleuroxus aduncus, P. 
ipiOoOMMe lt Sy St Ghani pw bruce auus,, Chico us: “Sipihiave races), 
Neewoperus harpae, and Hurycercus Vamellatus have been cul-= 
tured under these conditions. Sars (1886, 1901) and Harding (1955) have 
grown Chydoridae from silt containing ephippia sent from abroad. Sars 
(1886) placed this silt in an aquarium containing filamentous algae and 
gasteropod mollusks. The water did not deteriorate and the algae did not 
grow excessively, but the crustaceans became mature and reproduced for 
a long time. 

Fryer (1963b) used the Mallory stain for histological preparations. Vital 
staining of the epipodites was carried out in a pink solution of potassium 
permanganate or a solution of silver nitrate (these substances become 
reduced in areas where the internal fluids are oxidized). The same solu- 
tions stain the cavities and canals of the head pores. Treatment with 500 %* 
methylene blue for 15 minutes stains mainly the epipodites of legs IV and 
V and the antennules(Acroperus harpae). A 10% solution of brom- 
cresol purple stains the cavities of the head pores. The eye pigment is 
dissolved in the following solution: 3 parts 10% NaOH, 3 parts pyridine, 

10 parts 30% glucose. Alkali alone also dissolves the eye pigment, but 
less effectively. The ommatidia can be counted after the pigment has been 
dissolved. 


* [Obviously a misprint. The usual concentrations for vital staining with Methylene blue are 0.2—0.5 fo, 
and weaker concentrations are used for invertebrates. The author probably meant 5% or even 0.5 %o. ] 
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196 SYSTEMATIC PART 


Key to the Families of the Order Cladocera 


i, (Ga). 
2 (8). 
3 (4). 


Valves covering legs and body. 
Six pairs of legs of similar structure. 


Kenpth tan iggeacer than the hercht ys beadmvelllade fined \-em-atm-mrcmrmr 
SAN tc RERET CM: oni Orbe oe CeCe ER ln ore iae 1. Sididae Baird, 1850. 
Length not exceeding the height. Head not well defined ...... 
SF ARNE a etohe fougeass hake tatoo ccines ae ee ele 2. Holopedidae Sars, 1865. 


Ips) ie Subs yofewberss se ISHS) Oi Chhsieieeiale Savi ww Sc 

Antennules not fused with rostrum. 

One ramus of antennae 3-segmented, the other 4-segmented. 
Antennules short, immobile ........ 3. Daphniidae Straus, 1820. 
Antennules long, mobile. 

Antennules situated on ventral side of head ..--..-....-.-.-. 
Ee ARE EE, eRe VogteR eee geTh eins ee ena 4. Moinidae Goulden, 1967. 
Antennules situated on anterior margin of head ............ 
LEED oF SiN ca MALU E Enya) eh ae SM ER RR OL 9. Macrothricidae Baird, 1843. 


Sages) SPMGE S) GoM TOA on iat oe eo RE ae root Pee oe 6. Chydoridae Stebbing, 1902. 
Antennules fused with rostrum, forming a snoutlike formation ... 
Rea MES of LO Ge Cote M eT EMa  a tian aren tor ey honoree racers 7. Bosminidae Sars, 1865. 
Body and legs not covered with valves. 

Head short. 

Caidalvappendaces vic riygcla@ i Helse Urey o cuden > fetch ate a tem 

a Pe NSS. Rie cen eneucepae aie 8. Podonidae Mordukhai- Boltovskoi, 1968. 
Caudal appendage well developed. 

Caudal appendage slightly shorter than body .............. 
Stee cic Wa) SiON CRIS a LlES May Ee MGA TA tay bor RTM saKaeerge 9. Polyphemidae Baird, 1845. 
Caudal appendage slightly longer than body .......-..+....-- 
5090 YOUNG One, HyO8a‘o 10. Cercopagidae Mordukhai- Boltovskoi, 1968. 
lgleevel Clooney "S565 6 ooo do ao 11. Leptodoridae Lilljeborg, 1861. 


LIST OF ABBREVIATIONS USED IN THE FIGURES 
OF THIS SYSTEMATIC PART 


Al 
All 
AB 


— antennule; 
— antenna; 
— abdominal part; 
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R97 


Cc — claw; 


Cie — posteroventral corner of left valve; 
CR — posteroventral corner of right valve; 
Cw — posteroventral corner of valve; 

E — ephippium; 

GN — gnathobase; 

H — head; 

Is2 — head pores; 

HS — head shield; 

L = labrum; 

M — mawxillule; 

MD — mandible; 

12 — postabdomen; 

R = GOStictimal; 

V —= Weulyee 

I, WE, WOE, IDWS We Wil — pairs I-VI of thoracic limbs. 


Family CHYDORIDAE Stebbing, 1902 


Baird, 1850:115 (Lynceidae); Schoedler, 1862:5—6 (Lynceidae); 1863:5—6 
(Lynceidae); P.E.Muller, 1867:92, 156-161 (subfam. Lynceinae); Hellich, 
1874:218 (subfam. Lynceinae); 1877:72 (Lynceidae); Kurz, 1875:35—36; 
Herrick, 1884:77—80 (Lynceidae); Daday, 1888:84 (Lynceidae); Sars, 1891:12 
(Lynceidae); Dybowski and Grochowski, 1895:149-154 (Eurycercidae + 
Lynceidae); Stingelin, 1895:237 (Lynceidae); Lilljeborg, 1900:381 
(Lynceidae); Stebbing, 1902:101—-106; Sars, 1903a:25; 1903b:13; Daday, 
1910b:120; Bergamin, 1939:89; Bening, 1941:240; Sramek-HuSek et al., 
1962:310—311; Herbst, 1962:76; Manuilova, 1964:207; Frey, 1967a:34. 


Type genus: Chydorus Leach, 1816. 

Body oval (in lateral view), sometimes almost rounded. Valves 
covering abdomen and postabdomen. Head shield with head pores (with 
rare exceptions). Antennae short, rami 3-segmented. Endopodite of 
antennae with 3 setae, exopodite with 3-5 setae. Antennules one- 
segmented, mobile. Labrum with a plate which differs in the 
different species. Intestine forming loops. Postabdomen of female 
with anal denticles. Postabdomen with terminal claws. Ocellus present. 
Five to 6 pairs of legs. Legs markedly different. Leg I with small exop- 
odite with 1—2 setae and with tripartite endite; outer ramus of endite with 
strongly chitinized setae, serving for movement on the substrate. Leg II 
with small exopodite with 1—2 setae; endite with 8 thick setae, without 
sensory papillae. Gnathobase of leg II with a row of feathered setae. 
Legs III—V with large exopodites with 4—9 setae, and with small endite and 
gnathobase. Endite and gnathobase of these legs with rows of feathered 
setae. These setae, together with the row of feathered setae of the gnatho- 
base of leg II, form a chamber for the filtration of food. Legs III, 1V, and 
V with large exopodites. Leg VI in form of a small lobe or absent. 

Males smaller than females, with larger antennules, a modified post- 
abdomen, and a hook on the first pair of legs. Anal denticles and lateral 
setae of postabdomen of male reduced compared with the female. 
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Chydoridae are classified according to characters which are valid for 
the whole family. The subfamilies are distinguished by the morphology of 
the head pores and legs, the articulation of the mandibles, the number of 
eye facets, the presence or absence of hepatic processes in the anterior 
part of the mid-intestine, and the number of young per batch. 

The number of basal spines on the claw is also used. 

Frey (1967a) recognizes four subfamilies on the basis of these characters. 
We made some corrections in the diagnosis of the genera, and transferred 
the species of Alonopsis to the genus Acroperus and united the 
genera Peracantha and Cornuella with Pleuroxus. 

Dybowski and Grochowski (1895) proposed the separation of Eury- 
cercus as an independent family, Eurycercidae. 

The classification of Cladocera has been based mainly on the morphology 
of the legs, but these have been little studied in the Chydoridae. 

The characters of the valves, postabdomen, antennules, antennae, and other 
characters have been used for the establishment of genera. However, these 
characters do not reflect the phylogenetic relations of the family. Some 
resemblances of the form of the valves or postabdomen were caused by 
convergence, and numerous species were transferred from one genus to 
another after detailed study. 

Most descriptions of Chydoridae (except for 17 species) contained no 
information as to the structure of the legs. However, the legs can contri- 
bute much to the definition of the different species. As early as 1866, King 
stressed the importance of the morphology of the appendages of the body 
for a diagnosis of the genera of Chydoridae. Our study of the legs has 
shown that despite the uniform pattern which is characteristic of the family, 
there are marked differences between the species, especially between 
species of different genera. 

Table 29 gives data on the morphology of the legs of different species 
of the genera of Chydoridae. Data were taken from the literature for those 
species for which we had no material. 

Legs I and II differ little in the species examined. Legs III, 1V, and V 
differ to some extent in form, but more markedly in the number of setae on 
the exopodites. Legs VI form small pubescent lobes and are often absent. 
Leg VI has an epipodite only in the genus Eurycercus. 

We made some corrections to the illustrations of the legs of a number 
of species, published by earlier authors. In the drawings of Lilljeborg 
(1900), for example, we determined the number of posterior setae on the 
exopodite of leg IIlof Disparalona rostrata, Pleuroxus trun- 
Conus andes Gam ptocenecus meetlmostimise We tound that the exops 
opodite of leg IV Disparalona rostrata and Pleuroxus trun- 
catus bears two distinct pubescent processes above the anterior seta; 
the pubescence of legs IV and V of Disparalona truncata and 
Piheuvoxus! trumea tus wastround to be more distinct: 

We described the structure of the legs of the type species of the genera 
Chydorus sphaericus, Dunhevedia crassa, Pleuroxus 
hayewuceelomella excisa, Shona quadmwanpularis) Oxyumgella 
Tfemunecaudis. Rhynehotalona falcata and Monos pilus dispar 
fom thes first-time 

Only leg I of the male differs from that of the female, viz., in the pres- 
ence of a hook. 
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Table 29 shows that the number of setae on the exopodites of legs III, IV, 
and V varies in the different genera. This is one of the main characters 
for the division into four subfamilies. The exopodites of legs III, 1V, and V 
bear the following number of setae in the different subfamilies: Eury 
cercinae 8—8(9-10)—7(8); Sayciinae 8-8-6; Chydorinae 7—7—4; Aloninae 
7(5)-6—4. These groups differ sharply in the number of setae on the exop- 
odite of leg IV. 

Other characters also prove that these are natural groups. Thus, the 
claws of the postabdomen of females of the subfamilies Eurycercinae and 
Chydorinae bear two basal spines (however there are specialized forms 
with a single basal spine in the Chydorinae, viz., Dunhevedia and some 
Species of Chydorus and Alonell a). In the Aloninae, the basal spine 
is single or absent. The Eurycercinae and Sayciinae are also distinguished 
by their size, which is the largest in the family (1.7-6 mm), and also by 
the fact that they develop numerous eggs each time (only 2 eggs in the other 
subfamilies). 

In addition to the difference in the number of setae (Table 29), the genera 
are distinguished by some characters of the structure and form of the legs. 
In Eurycercus,the posterior margin of the endite of leg II bears a row 
of thin setae in addition to the main row of thick setae; leg VI of this genus 
also has an epipodite (these characters are absent in Sayc ia). 

The exopodite of leg Il of Chydorus, Pleuroxus,and Alonella 
bears 3 setae on the posterior margin; the ventral margin of this exopodite 
bears 4 setae, the longest not more than double the length of the shortest. 
Anchistropus is distinguished by a hook on leg I of the female. The 
exopodite of leg III of Alona and Oxyurella bears 2 setae on the 
posterior margin and 5 setae on the ventral margin; the posterior one of 
these setae is very large and long. One seta on legs I and II of Ley- 
digia is very Jong... ihe exopodite of leg. V,.of “A cx ope musmisEsliginly, 
bilobed. Camptocercus differs from the other genera in that leg IV 
resembles leg III more than leg V. Leglof Euryalona bears a hook- 
shaped seta. 

The descriptions of new species should include a description of all legs, 
the head pores, the basal spines of the claws, and the number of eggs in the 
brood chamber because of the great diagnostic importance of these 
characters. 

Kurz (1875) defined the genera according to the form of the body, the 
structure of the head shield, the postabdomen, the antennae, the antennules, 
the posteroventral corner of the valve, the position of the opening of the 
vas deferens, and some other characters. 

The genera are distinguished at present according to the form of the 
body, the structure of the postabdomen, the antennae, and the relative size 
of ocellus and eye. The species differ in details of the form of the body 
and postabdomen and in the spatial relationships between the cephalic 
appendages, the eye, and the ocellus. 

Differences between the chitinized walking setae on the outer ramus of 
the endite of leg I are specific characters. An example of the diagnostic 
importance of this character is given in the drawings (Figure 115) of the 
outer ramus of the endite and exopodite of species which are otherwise 
almost indistinguishable, viz., Alona quadrangularis and Biaper- 
tura affinis. This character should therefore be included in the 
diagnosis of genera. 
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The subspecies are distinguished by differences in the form and arma- 
ture of the postabdomen, the length of the antennules in relation to the apex 
of the rostrum, etc. A subspecific character is the sculpture of the valve. 
However, specimens with pitted valves occur in many species together with 
others with smooth valves; this suggests that the pitted condition may 
appear temporarily under the influence of unknown factors. We will con- 
sider them as subspecies until the mechanism of the pitted condition has 
been determined. 

To help determine fragments from food masses and bottom sediments 
we give keys to the subfamilies and genera according to the head shield. 


Key to the Subfamilies of the Family Chydoridae 
(4). Exopodites of legs III-IV with 8-10 setae. Eggs numerous. 


iL 
2 (3). Exopodite of leg V with 7 or 8 setae. Leg VI present, with an exop- 
odite. Body oval. Postabdomen wide, serrated (more than 80 


demiiCleg), IGE jooreeis jaeSSSe Sb ao ok sao et OOo sD Ob oo eo 
Bree ath Rue, pemeet Ye. ce rogih a sky says I. Eurycercinae Kurz, 1875 (p. 202). 
3 (2). Exopodite of leg V with 6 setae. Five pairs of legs. Body rounded. 
POSrAlscouaea Slioirsg | 1alSeyel joereS iWevohisiiines 5555640560550 5005006 
OF ahh EU Sa nl Bt a PBST ras hail Il. Sayciinae Frey, 1967 (p. 212). 


4 (1). Exopodites of legs III and IV with at most 7 setae. Eggs at most 
2 (rarely 3). 

5 (6). Exopodites of legs III and 1V with 7 setae. Head pores in median 
line of head shield, main pores separated or isolated, small pores 
SUMAN OSV SSial HAS Mein OSS Yoo 50 0 boob Gob Ooo Oo OOO 
3S See ee ee Ill. Chydorinae Stebbing, 1902 (p. 215). 

6 (5). Exopodite of leg IV with 6 setae. Main head pores situated in 
median line of head shield, fused, separate or isolated; small pores 
situated lateral to median line ....IV. Aloninae Frey, 1967 (99333), 


Key to the Subfamilies of Chydoridae according to 
Head Shields 


1 (6). Head shield with head pores. 

2 (3). Main pore single, situated near posterior margin of head shield; 
small pores adjacent lateral to main pore ...... I. Eurycercinae. 

3 (2). Two or 3 main pores; if there is only a single main pore then small 
pores are absent. 

4 (5). Two main pores, separate, situated in median line of head shield; 2 
small pores situated between main pores; if there is a single main 
pore then it is situated far from posterior margin of head shield 
DR IeHESe hatte uciketai WARS bay) meat ot oMia is) yo TaN e Ryate come Pou lrel holt we RPO ro etoy econ ts een Ghiydocimaer 

5 (4). Two or 3 main pores, united, situated in median line of head shield; 
small pores situated lateral to main pores; there are sometimes 
2 separate main pores in the median line of the head shield with 2 
small pores between them and a small pore on each side; if the 
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main pore is single, it is situated near posterior margin of head 
Siniell Gig \p Aiacs open icc oleate, Pete cuecier aes Heiss soa ones Set Onaaate “tena, UVP Aloninaes 
6 (1). Head shield without head pores ..... efisrnork She sunset etaronireywe II. Sayciinae. 


I. Subfamily EUR YCERCINAE Kurz, 1875 


P.E. Muller, 1867:92, 161 (series generum Eurycercus); Kurz, 1875 
1875:30; Dybowski and Grochowski, 1895:149 (Eurycercidae); Bening, 
1941:241. 


WHOS SSMUISs MVievweeweuls Isemiecl, Ces. 

Outline of body oval. Ratio of height to width 1.3-1.5. Main head pore 
large, rounded, situated near posterior margin of head shield; small lateral 
pores adjacent to main pore (Figure 5). Canals extending from lateral 
pores. Mandibles articulated between head shield and valve. Numerous 
subitaneous and latent eggs. Claws with 2 basal spines. 

Six pairs of legs; leg VI with epipodite. Leg I with exopodite with a 
long and a short seta. Outer lobe of endite with 3 setae of different length. 
Anterior part of inner lobe of endite with 4 setae, posterior part with 8 setae. 
Leg II with endite with 8 hard setae and a parallel row of 8 soft setae (setae 
F and G relatively large and hard). Gnathobase with filtering fan of 8 setae. 
Exopodite small, with a small seta. Leg III with large square exopodite with 
3 setae on dorsal side and 6 setae on posterior side. The dorsal seta near 
the epipodite is the largest; the middle seta of the posterior setae is short 
and the others of about equal length. Endite of leg III with hard setae, 8 
soft setae, and with a sensilla on the side of the gnathobase. Gnathobase 
of leg III with filtering fan of 9 or 10 setae. Apex of gnathobase with 3 
specialized setae. Leg IV with large exopodite with 8 or 9 setae. Endite 
of leg IV with 4 hard setae and a sensilla on the side of the gnathobase. 
Endite with 5 soft setae. Gnathobase of leg IV with filtering fan of 9-11 
setae. Leg V with very large exopodite with 3 setae on the posterior side 
and 4 or 5 setae on the anterior side. Endite of leg V with a lobe and 
2 setae, and a sensilla and seta 1 of the gnathobase proximal to them; the 
latter seta closely resembles the former two setae and is curved in the 
same direction. Gnathobase with filtering fan of up to 10 setae. Legs IV 
and V with a differentiated preepipodite in the form of a pubescent lobe. 
Intestine with two hepatic processes. A short caecum present. 

Postabdomen wide, with more than 80 preanal denticles. Anus situated 
on distal end of postabdomen. Length 0.7 to 6mm, i.e., much larger than 
the other Chydoridae. One genus with 3 species. 

The above characters show that the Eurycercinae are the most primitive 
subfamily of Chydoridae. 


1. Genus Eurycercus Baird, 1843 
O. F. Muller,1785 (Lyne eus,partim); Baird, 1843:88; Schoedler, 1862: 


6-9; Lilljeborg, 1900:384-385; Bening, 1941:241; Sraémek-HuXek et al., 
1962:311—-312; Herbst, 1962:78. 
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Type species: Eurycercus lamellatus (O.F. Miller, 1785). 

This genus was described by Baird (1843:88) as almostrectangular, witha 
very wide postabdomen in the form of a broad plate with numerous denticles. 

Head shield with rounded anterior and posterior margin. Main head 
pore single, bordered by small pores. Antennules and antennae with 
numerous transverse rows of spinules. Postabdomen with numerous pre- 
anal denticles (70—150) in a Single row. Claws with 2 basal teeth. The 
spinules are dorsal on the base of the claws. Postabdomen with lateral 
groups of small spinules. 

Intestine forming loops, with a short caecum on ventral side of mid- 
intestine at the border with the hind intestine; two hepatic processes in 
anterior part of mid-intestine. 

Six pairs of legs as described for the subfamily. 

The species of Eurycercus show several characters which are 
absent in other Chydoridae, viz., processes in the anterior part of the in- 
testine, a well developed row of preanal spinules, the presence of an epi- 
podite on leg VI, and many more setae on the exopodites of legs HI—V. 

The largest numbers of setae on the exopodite,i.e., 9 on the exopodite of 
leg IV and 8 on the exopodite of leg V, are found in Eurycercus 
glacialis. Because of these characters and because it is the largest 
species of Chydoridae,E.lamellatus may be considered as the most 
primitive species of the genus Eurycercus and of the family as a whole. 

The vasa deferentia open in the proximal part of the postabdomen, on 
the ventral side. 


Key to) Species of the Genus Eurycercus 
according to Females 


1 (2). Postabdomen with 83-135 denticles. Antennules with a sensory 
SSuey ia AICS fOEIer Or EiaeiPloOr GUS soho 5b os 00 oo tbo OO Odo OO 
age Seo ee ee ee a, a leaacillaing (Os Mailer, 1765), 
2 (1). Postabdomen either with about 150 denticles or not more than 100; 
in the latter case, antennules with the sensory seta situated in 
distal part of anterior side. 
3 (4). Postabdomen with not more than 100 denticles. Antennules with 
aS S\SValSKoreye Sesh Wal (obtisheeyl joreles ont ehahorekoue SCs. G6 a 5.0.90 0 6.06 0 5 
RU cc soit Peergen be epecrae axe aapes open a Po merts veils 2. E.glacialis Lilljeborg, 1887. 


1 (2). Antennules with a sensory seta in proximal quarter of anterior 
mABNCela, havel CS) Swed Way jeucordameyl OWE ob 506 o0000o00 0G 20056 
Ee ONE BU Ee) SOE ge ee BEE 1. E.lamellatus (O. F. Miller, 1785). 
2 (1). Antennules with a sensory seta in middle of anterior margin and 
ONE Seer ba Chisel mews" oS 5G a5 66 6 2. E.glacialis Lilljeborg, 1887. 
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1. Eurycercus lamellatus (O. F. Miller, 1785) 
(Figures 183-189) 


O. F. Muller, 1785:73—74, Plate 1X, Figures 4—6 (Lyne eus); Linné, 
1788:3008 (Monoculus); Baird, 1843:88—89, Plate II, Figures 1—8; 
Zaddach, 1844:28—29 (Lynceus); Liévin, 1848:39—40, Plate IX (Lynceus); 
Baird, 1850:124, Plate XV, Figures 1, 1la,b; Fischer, 1851:187—188, Plate 
VII, Figures 4—7 (L. laticaudatus); Leydig, 1860:209—215, Plate VII, Fig- 
ures 52-26, Plate X, Figure 72 (Lynceus); Schoedler, 1862:9; Gerstaecker, 
1866—1879:866, Plate XXIV, Figures 1-5; Lilljeborg, 1900:385—393, 
Flatepiebxe bicuices sl slt@): Birabén, 1939:652—654, Imisoneey My 2. 3 (var. 
minuta); Bening, 1941:241—244, Figure 102; Kaiser, 1959:22—33, Figures 
NC, 613, VAS SrAmek-HuSek et als, 1962:312—314, Fisures 4,5; Herbst, 
1962:78—80, Figure 53; Fryer, 1963b:335—380, Figures 1—56; Chiang Sieh- 
ehih, 1964:78, Figures 10-13; Negrea, 1966a:138—139. 


Material. Females in large numbers from the Ivan'kovo, Rybinsk, 
and Cherepovets reservoirs, the Komi ASSR, the Sredne- Vezhinskii Pond 
(Perm Region), ponds of the Yakot' fish farm (Moscow region), water bodies 
in the delta of the Terek, and lakes in the Altai. Several females from 
each of the following places: lakes in the Aktyubinsk and Dzhambul regions, 
Lake Sonkul', a tributary of Lake Baikal (near Bol'shie Koty), Frolikh Inlet 

208 (northeastern part of Lake Baikal), Amur Basin, and Kamchatka; 2 females 
from Corrientes, Argentina. Males in large numbers from the Cherepovets 
and Rybinsk reservoirs. Preparations: MGU — female 77, 75, 84, 88, 2134, 
deformed females 1076, 62, 1144, 29, ephippial female 917, ephippium 1163, 
male 907. ZIN — females 75, 2133, ephippial female 916, ephippium 902, 
male 1164. Ph* — female 905, male 910. 

Female. Dorsal margin convex. Ventral margin of valve straight 
in its greater part. Posterodorsal and posteroventral corner of valves 
rounded. 

Valves with row of setae on ventral margin and a row of small spinules 
at end of ventral margin and on part of posterior margin. Valve with in- 
distinct pattern of pentagons or hexagons. Dorsal keel present. Head keel 
absent. Head shield with rounded anterior and posterior margin, and with 
large, transverse, oval main pore bordered by a small lateral pore on each 
side. Antennules with spine-shaped incisions. Sensory seta situated in 
middle of anterior margin of antennule. Distal end of antennule with a crown 
of spines around the esthetascs; the latter are of equal length. Antennules 
projecting by less than half their length beyond apex of rostrum. Antennae 
with two 2-segmented sensory setae in lateral part of base and one spine 
in distal part of base. Setae of antennae: 0—0—3/1—1-—3. One spine on 
proximal segment of exopodite and on both distal segments. Segments of 
antennae with rows of small spinules (spine-shaped incisions). Setae of 
antennae feathered. Plate of labrum triangular. Maxillules with 4 
pubescent setae, one of them short. Postabdomen with concave distal 
margin. 

Distal preanal denticle much larger than the others, which gradually 
decrease in size proximally. Natatorial setae 2-segmented, pubescent. 
Claws with setae on concave margin and with 2 basal spines, the distal spine 
being the larger. From 18 to 20 denticles on margin adjacent to claws. 


* {Philadelphia Academy of Natural Sciences.] 
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FIGURE 183. Eurycercus lamellatus, female 1.8mm 
long (Sunozhka River, 9 August 1962): 


BC — posterior margin of brood chamber (Rybinsk Reservoir, 
Borok, 22 May 1964). 1 — posterodorsal corner; 2 — abdomen; 
3 — intestine; 4 — abdominal process; 5 — row of setae; 

6 — anterior blue spot; 7 — embryos. 
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FIGURE 184. Relationship between the 
number of anal denticles and the length 
of the denticulate margin of the post- 
abdomen of females of Eurycercus 
lamellatus: 


1 — after Frey, 1958, Central Europe; 
2 — Cherepovets Reservoir, mouth of 
the Kovzha, 20 October 1963; 3 — 
Sunozhka River, 20 August 1962; 4 — 
Lake Seito (Vashutkiny Lakes, 
Arkhangelsk Region) ,17 August 1961. 
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FIGURE 185. Gnathobase of leg II: 


A,B,C —Eurycercus lamellatus (left legs, pond of the Yakot' fish 
farm); D—E.glacialis (right gnathobase, inner view; Holland, Wadden 
Island, dune lake, 24 August 1965); E,F —Saycia cooki (right gnatho- 
base, outer view; New Zealand, Mangere, May 1965). A — with accessory 
seta (outer view; 95 July 1967); B — normal structure (inner side of leg; 

15 September 1967); C,D,F — apex of gnathobase (C — 5 July 1967). 
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FIGURE 188. Relationship between 
number of anal denticles and length 
of denticulate margin of postabdomen of 
malesof Eurycercus lamellatus; 
length of males 1—1.22 mm (Chere- 
povets Reservoir, 20 October 1963) 


FIGURE 189. Distribution: 


ic Hulryiceneuis) amie lraimuls;) 2a sro Watcntalli's: 3) estalyic ial cooki. 
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Palearctic females more than 0.7mm long, to 5mm. Two other fe- 
males from Argentina were 0.65mm (preparation 2174) and 0.74mm (pre- 
paration 2133) long. Birabén (1939) gives a length of 0.58—0.65 mm for 
specimens from Argentina. 

The relative size of the head of the female decreases with age. The 
body becomes higher; the ratio of height to length is 1:1.5 at a length of 
1.0mm, and 1:1.3 in larger specimens. There is a process which closes 
the brood chamber in the posterior part of the abdomen of mature females. 

The number of denticles on the postabdomen increases with age; it is 
proportional to the length of the denticulate part, and increases from 83 to 
135. The length of the denticulate part increases from 300 to 1,170.4 
(length of body 2.46mm; Figure 184). The female of preparation 77 has 
108 denticles (length of denticulate part 444y, length of body 1.8mm). 

The legs were illustrated (but with some inaccuracies) by Baird (1850, 
Plate XV) and Gerstaecker (1866-1879). A detailed description of the legs 
of the female was recently published by Fryer (1963b). The filtering fans 
of the gnathobases of legs III and IV bear 9 setae, while that of leg V bears 
8 setae. 

The exopodite of leg IV bears 8 setae, while that of leg V bears 7 setae. 
The epipodites of legs I-VI bear narrow processes. 

The intestine forms loops. The caecum is short. Eye with 28 facets. 
Ocellus small, situated at base of antennule. Ephippium containing several 
eggs. 

Male. Dorsal and ventral margin almost equally convex. Postero- 
dorsal and posteroventral corners of valve rounded. Antennules with 
spine-shaped incisions. Anterior margin of antennules with two sensory 
setae situated proximal to the middle. Distal end of antennules with a 
crown of spinules around the esthetascs. There are also numerous 
esthetascs on posterior margin of antennule. Antennules projecting by 
more than half their length beyond apex of rostrum. Base of antennae with 
2 two-segmented setae in the proximal part and a distal spine. Spines on 
antennae: 1—0—1/0—0—-1, setae: 0—0—3/1-1-—3. Plate of labrum triangular, 
labrum with pubescent inner side. 

Postabdomen resembling that of female. Vas deferens opening ventrally 
in proximal part of postabdomen. From 89 to 121 postabdominal denticles, 
their number usually proportional to the length of the denticulate part. 

The legs of the males examined resemble those of the female, but the base 
of the outer ramus of the endite of leg I bears a hook. Antennules, eye, and 
ocellus relatively larger than in the female. Length to 1.3mm. 

Distribution. Holarctic Region. Also Argentina and South Africa. 
Ubiquitous in the USSR. 

Biology. Lives in the vegetation. Monocyclic at vegetation periods 
of less than 7 months, dicyclic at longer vegetation periods (Vereshchagin, 
1912c). 


2. Eurycercus glacialis Lilljeborg, 1887 (Figures 190-193) 


Kroyer, 1838:92 (Lynceus lamellatus); Lilljeborg, 1887:154; 
Wesenberg- Lund, 1895:123, Plate IV, Figure 20 (lamellatus); Lilljeborg, 
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FIGURE 190. Eurycercus glacialis, female, 2.8mm long (Holland, Wadden 
Island, dune lake, V.Hunenplak, 24 August 1965): 


AI — right antennule, dorsal view; m — muscles. 


FIGURE 191. Variation in number 
of denticles on postabdomen of fe- 
malesof Eurycercus glacialis 
(Holland, Wadden Island, dune lake, 
August 1965). The sloping lines 
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FIGURE 192. Leg of female of Eurycercus glacialis (Holland, Wadden Island, 
dune lake, V.Hunenplak, 24 August 1965): 


I, 11,1V — left legs, inner view; III — left leg, outer view, one seta on the exopodite 
abnormally short; IIIB — exopodite with normal setae; V, VI — right legs, outer 
view; s — sensilla; m — muscles, 
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7° 1900:393—398, Plate LX, Figure 11, Plate LXI, Figures 1-13; Frey, 1958: 


Plate 36, Figure 20; Kaiser, 1959:17—33, Figures 5a, b, 6A, 7B, C, 8, 9; 
Herbst, 1962:80, Figure 54. 


Material. 22 females from Holland. Preparations MGU — female 
SZoeeeN) — female 12:3. 

Female. Outline of head and dorsum forming together a smooth curve 
independent of age. Ratio of height to length 3:2. Posterodorsal and 
posteroventral corners of valve rounded. Valves with reticulate pattern 
of irregular pentagonal-hexagonal cells. Head shield with rounded pore; 
lateral pores adjacent to main pore and situated before its diameter (Frey, 
1958). Antennules projecting beyond apex of rostrum by less than half 
their length; sensory seta situated between middle and end of antennule. 
Distal margin of postabdomen curved. Postabdomen with 77-91 denticles, 
proximal denticles slightly smaller than distal ones. 


FIGURE 193. Eurycercus glacialis, male (after Lilljeborg, 1900) 


The number of denticles is not proportional to the length of the denticu- 
late margin. The groups of points shown in Figure 191 indicate some 
variation in the number of denticles in each stage; this variation is 
similar in the different stages. Claws with 2 basal spines, distal spine 
Tae gece 

Maxillules with 4 pubescent setae, 3 of them long, two-segmented, the 
other short. 

Filtering fan of gnathobase of leg II with 8 setae, leg III 10 setae, leg IV 
11 setae. Exopodite of leg IV with 9 setae, leg V 8 setae. 

Epipodites without long processes. Intestine forming a loop with 2 
turns. About 40 subitaneous eggs. Length 4.8mm in our material, to 6mm 
according to the literature. 

Male. Dorsal margin of head and valves forming together a smooth 
curve. Posterodorsal and posteroventral corner of valves rounded. Valves 
with reticulate pattern of irregular pentagons and hexagons. Antennules 
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projecting by one half of their length beyond apex of rostrum. Segmented 
sensory seta of antennules situated in middle of anterior side, sensory seta 
situated distal to middle. Esthetascs situated on distal end; numerous 
esthetascs on posterior margin. Antennules, eye, and ocellus relatively 
much larger than in female. Length to 2mm. 

Distribution. Arctic Subregion, the subarctic areas of the USSR 
and islands near Kamchatka (Figure 189). 


3. Eurycercus polyodontus Dybowski and Grochowski, 
1894 (Figures 194, 195) 


Dybowski and Grochowski, 1894:380; 1895:149; 1898a:296—314, Figures 
6-15; 1898b:434—444, Figures 17—30. 


Material. Types in the Zoological Museum of Lvov State University. 
212 The largest specimen has a postabdomen with 147 denticles and may be 

considered as the lectotype. The postabdomen of the other specimens has 
120—125 denticles, which shows that they belong to E.lamellatus. 

Female. Characters asin E.lamellatus. As shown in Figure 184, 
specimens of E.lamellatus from other localities and of a similar 
length have a maximum of 135 anal denticles (although the points are highly 
scattered, the highest points do not attain the values which Dybowski and 
Grochowski consider as characteristic of E. polyodontus). Setae on 
antennae: 0—0—3/1—1—3, spinules: 1-0—1/0-—0-1. Exopodite of leg 1V 
with 8 setae, leg V with 7 setae. 

Male. Unknown. 

Distribution. Western Ukraine. 


Species incertae sedis 


Hurycercus cunningham i King, 1853:247, Plate VIL, A (E 5 © Ulin = 
ninghami); Sars, 1888:69 (Kingia cunninghami). 

Sars states correctly that it does not belong to Eurycercus and that 
this form may be considered as the type of a new genus, Kingia. The 
description and figures given by King are so inaccurate that this form can- 
not be placed in any of the genera described, nor can it be considered as a 
separate genus. 

Bucyecercus  polyodontus) var. goplanuws) Dybowsiki and 
Grochowski, 1895:149. Nomen nudum. 

Burycermews spines us King, '3o3Zov, Platemill De sacsrlocoros 
(Kingia spinosa), 

Sars states correctly that this form differs distinctly from Eury- 
cercus. We place this species together with EH. cunninghami in the 
present section because they cannot be placed in any of the other genera. 
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FIGURE 194. Eurycercus polyodontus, 
female (after Dybowski and Grochowski, 1898b) 


Wipe: 


FIGURE 195. Legs of female of Eurycercus polyodontus (after Dybowski and 
Grochowski, 1898b) 


Dey) 


Il. Subfamily SAYCIINAE Frey, 1967 


Frey, 1967a:35. 


Type genus: Saycia Sars, 1904. 

Outline of body rounded. Head pores indistinguishable. Mandibles 
articulated between head shield and valve. Intestine without hepatic pro- 
cesses. Postabdomen short. Anus situated in middle of dorsal margin of 
postabdomen. For morphology of the legs see description of Saycia 
cooki. Numerous subitaneous and latent eggs. 


2. Genus Saycia Sars, 1904 


Sars, 1904a:4—5. 


Type species: Saycia cooki (King, 1866). 

Body of female rounded in lateral view. Body laterally compressed, 
much higher than wide. Head not divided by a depression from other part 
of carapace. Posteroventral margin of valve without denticles. Rostrum 
pointed. Antennules conical. Endopodite of antennae with 3 setae, exop- 
odite with 5 setae. All these setae are well developed, two-segmented, and 
feathered. Postabdomen tapering. Claws short. 

Anal denticles small, irregularly distributed. Postabdomen with dorsal 
and lateral groups of setae. Morphology of legs as described for Saycia 
cooki. Eye slightly larger than ocellus. 


1. Saycia cooki (King, 1866) (Figures 196-199) 


King, 1866:165—166, Plate XIII (Eurycercus); Sars, 1904a:3-15, 
Fisunes PoV5 (orbicularis); Smirnov, 1966b:339-—340. 


Material. Several females from Geffard West (Victoria, Australia) 
and from ponds in Mengere, New Zealand. Preparations: MGU — female 
2223, ephippial female 665. ZIN — female 2225, ephippial female without 
head shield 1443, head shield of female 680. 

Female. Maximum height approximately equal to length. Maximum 
width slightly more than half the height. Ventral margin of valve with short 
feathered setae along its whole length. Sides of head with S-shaped fornices. 
Head shield with produced anterior margin but without pointed apex; 
posterior margin rounded. 

Antennules conical, not reaching apex of rostrum. Anterior margin of 
antennules forming a proximal corner with an apical seta. Esthetascs on 
apex of antennules of equal length. Rami of antennae of nearly equal length. 
Distal segments of rami of antennae with 3 setae. First and second seg- 
ment of exopodite of antennae with one seta. Endopodite of antennae with 
one spine on outer side of first segment and another spine on distal seg- 
ment. Plate of labrum pointed. Maxillules with 3 crescent-shaped, 
feathered setae and a spine (also pubescent) lateral to the setae. The 
entire dorsal margin has a keel in the area of the ephippium in ephippial 
females. 
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FIGURE 196. Saycia cooki,ephippial female, length 1.67mm 
(Geffard West, Victoria, Australia, 22 August 1961, preparation 665): 


AI — left antennule, dorsal view, preparation 680; L— labrum, 
anterior view, showing the paired glands. AI, All, MD,H,L — after 
Sars, 1904a. 


FIGURE 197. Saycia cooki, female: 


M — Geffard West; HS — after Frey, 1967a. 


259 


214 


Vy 


Ly 


SS We 

MS 
Wee 

FIM 


Sy 


N) 


typ ; 
. Z 
> 


- Li 
wry i NY ii 
iE um » ‘Z IV 


FIGURE 198. Legs of female of Saycia cooki, left side (Geffard West, 
Victoria, 22 August 1961): 


IA, III, 1V, V — outer side; IB — outer ramus of endite, inner view; II — 
inner view. 


FIGURE 199. Endite and gnathobase of leg V of 
Saycia cooki (right leg, outer view; New 
Zealand, Mangere, May 1965) 
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Postabdomen tapering, concave in middle of dorsal margin. Claw with 
2 basal spines. Anal denticles small,in groups. Anal margin and adjacent 
areas with groups of setae. 

Leg I with regularly distributed setules (not in rows) on anterior side. 
Outer ramus of endite with 3 setae of about equal structure and size. Exop- 
odite with similar setae. Leg II with 8 hard setae. Adjacent row of soft 
setae absent. Exopodite with 1 long and 1 short seta. Hard setae of endite 
of leg II (especially the longest seta) and the long seta on the exopodite of 
leg II resembling setae of outer ramus of endite and of exopodite of leg I. 
Leg III with a large exopodite with 8 setae, 3 of them situated on dorsal side 
of exopodite, 5 on posterior side. Endite of leg III with 8 hard setae anda 
parallel row of 7 soft setae. Filtering fan of gnathobase with 13 setae. 
Preepipodite present, but little differentiated. Leg IV with a large exopodite 
with 8 setae, seta 4 being the shortest. Endite of leg IV with 4 hard setae 
and a parallel row of 5 soft setae; filtering fan of gnathobase of leg IV with 
10 setae. Large seta of gnathobase curved in the same direction as the 
hard setae of the endite which projects markedly beyond the last of the 
setae. Preepipodite lobed. Leg V with a large oval exopodite with 6 setae, 
3 of them on the anterior side, the others on the posterior side. Preepip- 
odite lobed. Epipodites without processes. 

The drawings of legs I, II, and III of King (1866, Plate XIII) differ little 
from those of Sars (1904a). 

According to Sars (1904a), the margins of the exopodite of leg IV bear 8 
setae (correct), but the drawing of King (1866, Plate XIII) shows 10 such 
setae. The two anterior setae are sparsely pubescent, the others are 
feathered. The drawings of leg V by King (1866, Plate XIII) and by Sars 
(1904a) are similar. 

Eurycercus cookii as illustrated by King (1866) is identical with 
Saycia orbicularis by Sars (1904a) and with our drawings, which 
proves that the authors described the same species. 

The intestine forms loops. Ocellus situated closer to the eye than to 
the apex of the rostrum. There may be more than 20 eggs. 

The genus Saycia is well characterized by its morphology, including 
that of the legs. Saycia differs distinctly from Eurycercus and from 
the other Chydoridae, and Sars therefore did not place it in the subfamilies 
known at the time. Saycia cooki may be 1.7mm long. 

Male. Unknown. 

Distribution. Australia and New Zealand. King (1866) found it near 
Sydney and Brisbane. 


Ill. Subfamily CHYDORINAE Stebbing, 1902 


Ee ye eh OOma) 3310). 


Type genus: Chydorus. 

Height of body slightly larger than width. Horizontal keels present in 
some species. Mandibles articulated with head shield some distance from 
its margin. Head pores situated in median line of head shield, separated; 
two small pores between the main pores. Small pores without canals. 


261 


216 


The setae of the ventral margin of the valves of some genera of this 
subfamily are situated on the inner side of the valve in the posterior part 
ofthe margin. he genera (Chydorus, Dunhrevwedia, me hast sovoruter 
and Dadaya, which differ distinctly from each other, belong to this group. 
In the other genera, viz., Pleuroxus and Alonella, all setae on the 
ventral margin of the valves are situated on the margin. It is difficult to 
distinguish between these two genera. Most synonyms using the name 
"Pleuroxus'’ concern species of the genus Alonella (see p. 318). 

The genera with rows of setae situated on the inner side of the posterior 
half of the ventral margin of the valve (Chydorus, Dunhevedia., 
Dadaya, Anchistropus) are more specialized than Pleuroxus and 
Alonella, in which all setae of the ventral margin of the valve are situated 
on the margin. (These setae are situated on the margin in the most primi- 
tive Chydoridae.) 

Anus situated in proximal part of postabdomen. The claws of the fe- 
male bear two basal spines in most species; in Dunhevedia, Dadaya, 
and some other species, the claws bear only one spine. 

Five to six pairs of legs. Leg VI,if present, without epipodite. Endite 
of leg II with 8 hard setae, without soft setae. Exopodite of legs IV and III 
with 7 setae. Hepatic processes absent. Length 0.2-—0.7mm. 

The subfamily Chydorinae shows the greatest ecological specialization 
in the Chydoridae. It contains benthopelagial, benthic, and phytophilic 
forms, inhabitants of the open littoral, a neustonic species (Da d aya), a 
necrophagous species (Pseudoch ydorus), and species which live on 
Hydra(Anchistropus). Some species of Chydorinae have a cosmopolitan 
distribution and attain a large density in places where other Chydoridae 
are absent. The species of this subfamily are small. 


Key to Genera of the Subfamily Chydorinae according 
to Females 


ipa(2) Heenethhlessithanes.Giarnassthocigile see nan etek. see) ee 
5 ET We OE ee +3. Propleuroxus N.N. Smirnov, 1970 (p. 216). 
2 (1). Length less than 1mm. Recent. 
Valves with setae on the entire posterior margin. 
4 (5). Height of posterior margin of valve about one third of maximum 
height of the body (if more, postabdomen comparatively long and 


ic) 
— 

jee) 
WwW 


SMa Geb KSC))) 2 5550's) cls 0. ole a 4, Pleuroxus Baird, 1843 (p. 217). 
5 (4). Height of posterior margin of valve about half the maximum 
height. 
6 (7). Antennules ending at a distance of less than their own length from 
apex Of KOSTEUMMmOT pLOyTeChing mye yOmGi sit ater cf erence ent nt en ore 
Sai ate pice ene gies a7 ah Lene as 5. Alonella Sars, 1862 (p. 258). 
7 (6). Antennules ending more than their length from apex of rostrum 
x Gil <fx Tolpte sheer Sti ha ree a aE ibe HU aA 6. Disparalona Fryer, 1968 (p. 271). 


8 (3). Valves with setae situated on ventral margin in anterior half and 
on inner side of ventral margin in posterior half. 
9 (16). Ventral margin of valve without incision. 
(15). Labrum with plate-shaped process. 


262 


11 (14). Eye and ocellus small. 
12 (13). Spherical. Postabdomen not oval, anus situated on its functional 
VEMtI USHGee Ne ME ee. at tle 7. Chydorus Leach, 1816 (p. 277). 
3 Gii2)): Oval. Postabdomen oval, anus situated on its functional posterior 
Sidexnvwetas 4.) : Shee oe eDunhevedia Kinpyligoen(p. 419). 
14 (11). Eye and ocellus very ileus penalty al 9. Dadaya Sars, 1901 (p. 324). 
15CNO) eleabrunn withoutiplate=shapediprocess 9" .\.B... 2 os ak. 5 sees e 
ae Miemiale: : ........ 10. Pseudochydorus Fryer, 1968 (p. 328). 
16 (9). Ventral meron of valve with a denticle and an incision behind it. 
Ba a SPER, SEE Peet .... 11. Anchistropus Sars, 1862 (p. 329). 


Key to Genera of the Subfamily Chydorinae according 
to Head Shields (Recent) 


1 (14). Two main head pores. 
2 (7). Distance from posterior head pore to posterior margin of head 
shield longer than distance between main pores. 
3 (4). Rostrum long. Distance from apex of rostrum to posterior end 
of fornix slightly longer than distance from posterior end of fornix 
tO POSterion margin or head shield 2.2... . =. - . A lemcOxuse 
4 (3). Rostrum short. Distance from apex of rostrum to posterior end 
of fornix much longer than distance from posterior end of fornix 
to posterior margin of head shield. Head shield rarely without 


pores. 
5 (6). Rostral part of head shield without combs ........ 7. Chydorus. 
6 (5). Rostral part of head shield with combs parallel to margin of 

TCO SHEN TDL Og URE a a ft TA PA A 0 a te 10. Pseudochydorus. 


7 (2). Distance from posterior head pore to posterior margin of head 
shield shorter than distance between main pores. 
8 (11). Head pores situated some distance from posterior margin of head 


shield. 
Qu@iO) ss Roestcunabluntwen. 6 229: ie ES ae BY SELL AHSD : 8. Disparalona 
LOMO) aeRostcum-pointeds slaeest : 3 eh Se ere Dah 11. Anchistropus. 


11 (8). Head pores situated at posterior margin of head shield; if dis- 
placed anteriorly, head shield with distinct lines or reticulated. 


eu Cl3)he Headsshieldtwath) bluntiorm short sostruml sae a4). 6% 5. Alonella. 
13 (12). Head shield with long pointed rostrum ........ 6. Disparalona. 
Amel) Licad spore single Weak Wao eae les ee ois ee ES 9. Dadaya. 


+3. Genus Propleuroxus N.N.Smirnov, 1970 


Smirnov, N.N. 1970b:99—100. 


Valves oval, without processes or denticles, with convex dorsal and 
ventral margin. Postabdomen elongate, slightly tapering. Three to four 
times as large as recent Chydorinae and Aloninae. Differs from Eury- 
cercinae and Sayciinae in the narrow postabdomen and the form of the valve. 

Type species: Propleuroxus freyi N.N.Smirnov, 1970. 
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217 1. Propleuroxus freyi N.N. Smirnov, 1970 (Figure 200) 
Smirnov, N.N. 1970b:99. 


Material. Imprint from Upper Permian (right and left valve). 
Holotype. Paleontological Institute, Academy of Sciences of the USSR, 
No. 2500/563. 


FIGURE 200. Propleuroxus freyi. Imprints: 


A — right side, 2500/563; B — left side, 2500/563a. 


Valve oval. Postabdomen elongate,tapering. If the longitudinal fold in 
the anterior part of the postabdomen is considered as imprint of the in- 
testine, then the anus is situated in the distal part of the postabdomen. The 
lobe in the posterior part of the ventral margin of the valve is apparently 
a part of the valve which is curved outward. Length 3.6mm. 

Distribution. Eastern Kazakhstan (Karaungir River). 


4, Genus Pleuroxus Baird, 1843 


O. F. Miller, 1785:74—-76 (Lynceus, part); Linné, 1788 (Monoculus, 
part); Jurine, 1820:1 (Monoculus, part: division Monocles a coquille uni- 
valve); Baird, 1843:93 (subgenus Pleuroxus), 94 (subgenus Pera- 
cantha); 1850:134 (Pleuroxus),136 (Peracantha); Schoedler, 
1863:39—40 (Peracantha), 44 (Pleuroxus), 04 (Rhypophilus); Kurz, 
1875,5:68 (Peracantha), 70-71 (Pleuroxus); Herrick, 1884:206—208 
(Section Pleuroxus verus); Stingelin, 1895:250; Lilljeborg, 1900:520— 
521 (Peratacantha), 527-528 (Pleuroxus); Sars, 1901:78; 1916:342; 
Vereshchagin, 1923:32—33 (Cornuella); Wagler, 1937:60 (Peracantha, 
Pleuroxus); Bergamin, 1940:48; Bening, 1941:266 (Peracantha), 276 
(Pleuroxus); Sramek-HuSek et al., 1962:367—368 (Peracantha), 369 
(Pleuroxus); Herbst, 1962:94-96 (Peracantha); 96 (Pleuroxus); 
Smirnov, 1964:305—318; 1966b:161—194. 


Type species: Pleuroxus aduncus (Jurine, 1820). 

Dorsal margin convex. Posterodorsal corner much lower than highest 
point of dorsal side. Setae of ventral margin situated on outer margin of 
valve, not on the inner surface. 
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The number of denticles on the posteroventral corner of the valve varies 
markedly. However, the general form of the denticles and their variation 
can be used to determine species. Thus,the denticles of P. aduncus 
are small, their width at the base often less than their maximum width, and 
are directed anteriorly. The denticles of P.trigonellus are short but 
relatively wider and directed anteroventrally. P.uncinatus has well 
developed denticles directed mainly posterodorsally. According to Spandl 
(1923b),a female P. truncatus with 12 denticles on the valve had young 
in which the number of denticles varied from 11 to 20; the number of 
denticles on the left and right valves was not always the same. A constant 
character of this species is the presence of more than 10 denticles on the 
posterior margin of the valve. The posteroventral corner of P.laevis 
and P. striatus bears only a single denticle. A specimen of P: stri- 
atus without denticles was found (preparation 367). 

In the specimens examined, the length of the antennules is twice or 
more than twice the width; they have 9 esthetascs and a lateral Seta situated 
in the middle of the antennule or distal to the middle. In the males of 
P. truncatus there is a second seta, situated proximal to the middle of 
the antennule. 

The esthetascs differ in length by a factor of 2 or less. The antennae 
bear the following setae: 0—0—3/1—1—3. The distance from the head pores 
to the posterior margin of the head shield is larger than the distance be- 
tween the main pores. The morphology of the legs of the females was uni- 
form in all species examined. 

The endite of leg I is divided into an outer part, which is more strongly 
chitinized and bears 3 large chitinized setae, and an inner part, divided 
into an anterior and a posterior lobe which bear respectively 4 and 3 
feathered setae. Behind the posterior lobe of the inner part are 3 setae 
situated on the main stem of the endite and pointing in the same direction 
as the setae of the lobes. Basal to these setae there is another seta which 
is directed posteriorly. The upper part of the endite bears 2 short setae 
on the inner side. There are about 10 transverse rows of setae on the 
anterior surface of the endite. 

The exopodite bears 2 setae, one very long, the other very short. One 
of the setae on the outer lobe of the endite is hook-shaped and shorter 
than the others; two other setae are unilaterally feathered to a varying 
extent (facing the outer lobe of the endite, which is directed anteroventrally). 

The endite of leg II bears 8 crescent-shaped, chitinized setae at the 
posterior margin. The gnathobase is well developed with a row of filtering 
setae. The exopodite bears one moderately long seta. The endite is slightly 
cup-shaped, the convex side inward, so that the apex of the gnathobase and 
the row of filtering setae on the gnathobase are situated between the rows 
of legs, while the exopodite is curved outward and its seta is directed 
dorsally. 

Leg III has a well developed, square exopodite. Endite and gnathobase 
are situated anterioventral to the leg. The row of filtering setae of the 
endite unites with the row of filtering setae of the gnathobase (which are 
longer). The filtering setae are pointed into the space between the legs. 
We found a sensilla on the gnathobase. 
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The data on the presence of 3 setae on the dorsal side of the exopodite 
correct those of Lilljeborg (1900), who found only 2 setae on the dorsal side 
of the exopodite of P.truncatus. 

The exopodite bears 7 setae, 4 of them on the posterior side, the other 3 
on the dorsal side. The anterior seta is relatively small and sparsely 
pubescent, the following 3 setae are long and feathered (2—4 times as long 
as the width of the exopodite), and the 3 dorsal setae are short and feathered. 
The setae of the dorsal side of the exopodite are shorter or slightly longer 
than the exopodite. 

Leg IV has a small endite and a gnathobase. The row of filtering setae 
on the gnathobase (which are longer) forms a continuation of the filtering 
setae of the endite. The filtering setae are directed inward, into the space 
between the legs. The exopodite is very large, rounded, with 7 feathered 
setae. The two anterior setae are sparsely feathered. We found a sensilla 
on the gnathobase of leg IV of P.aduncus and P.truncatus. 

Leg V has an even less developed endite and gnathobase. The exopodite 
is very large,oval. It bears 4 feathered setae, 3 of them on the posterior 
side, the fourth on the anterior side. The exopodite has 2 pubescent pro- 
cesses anteriorly (Lilljeborg, 1900 illustrated only one process in P. trun- 
catus). There are only 2 setae on the endite. 

The epipodites are situated in the posterodorsal part of legs I-—V, lateral 
to the other part of the leg. The epipodites either have no processes or 
small processes which are not longer than the wide part. Legs IV and V 
have a large pubescent lobe, the preepipodite, above the epipodite. 

Lev VI forms a small process in P. striatus at a considerable distance 
from leg V. 

Leg Iof the male P. truncatus bears a hook and an accessory seta on 
the outer lobe of the endite. The ventral part of the anterior side of the 
endite bears a dense row of long setae. The other legs do not differ from 
those of the female. 

The claws of the female have two basal spines. 

The intestine forms loops and has a caecum. Ocellus smaller than the 
eye, except in P. pamirensis. The vasa deferentia open at the base of 
the claws. 

In the original description of Baird (1843:93,as a subgenus) it is stated 
that the anterior margin extends into the upper part, that the lower part is 
truncate, and that the first pair of legs are very large. Baird refers to the 
posterior margin as the lower margin and to the lower margin as the 
anterior margin. 

Leg I of the species of Pleuroxus is not large compared with other 
genera. This statement of Baird (1843) may be attributed to the insufficient 
data on Chydoridae at his time. 

The process in the anterior half of the ventral margin of the valve and 
the straight posterior margin are not special characters of Pleuroxus. 

Thus, nothing remains of the diagnosis of the genus Pleuroxus given 
by Baird (1843). However, Pleuroxus contains characteristic species 
and is still recognized by many authors, but its diagnosis should be based 
on recent data. The species of Pleuroxus vary in the morphology of 
the head pores and legs. 

It was almost impossible to distinguish between Alonella and Alona 
until recently. These genera are now easily distinguished by the structure 
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of the head pores and the exopodite of leg IV. The main difficulty is to 
distinguish between Pleuroxus and Alonella, the head pores and legs 
of which are of the same type. 

The descriptions of Pleuroxus and Alonella by Lilljeborg (1900) 
do not give distinct differences between these genera. 

Frey (1959, 1962a) stated that the distance from the posterior head pore 
to the posterior margin of the head shield is less than the distance between 
the pores in Alonella, and that the opposite is the case in Pleuroxus. 
However, there are no data on the head pores of many species of these 
genera. At anyrate, Pleuroxus and Alonella should be considered 
as separate genera until further data become available. 

The genus Peracantha Baird, 1843 with the single species Pera- 
cantha truncata is certainly a synonym of Pleuroxus. The only 
difference in Peracantha is the large number of denticles on the 
posterior and anterior margin of the valves. However, Pleuroxus 
procurvus Birge, 1879 has 7 denticles on the posterior margin of the 
valve and a hook-shaped rostrum. This species can be considered as 
transitional to P.uncinatus. The genus Cornuella Werestschagin, 
1923 with the single species C. pamirensis Werestschagin, 1923 is also 
a Synonym of Pleuroxus. This genus was established because of the 
presence of lateral processes on the valves. However, lateral processes 
of the valves also occur in the genus Chydorus (Chydorus bicorn- 
utus). The morphology of the legs of Cornuella pamirensis is 
characteristic of the genus Pleuroxus. 

The species of Pleuroxus can be arranged in groups according to 
their form: 


Elongate, with Short, with truncate Short, with rounded Rounded, with narrowed, 
elongate distal margin of distal margin of rounded distal margin 
postabdomen postabdomen postabdomen of postabdomen 
P.laevis P.similis P.aduncus P.letourneuxi 
P.striatus P.denticulatus P.hastirostris P.caca 
P.hamatus P.toumodensis P.trigonellus P.pamirensis 
P.,uncinatus 
P.truncatus 
P.procurvus 


Bergamin (1940:48) published a similar classification of the species of 
Pee Oex US). 


Key to Species of the Genus Pleuroxus according 
to Females 


1 (28) Valves without lateral hornlike processes. 

2 (27). Integument smooth. 

3 (26). Elongate (ratio of length to height not less than 1.3, to 2). 

4 (23). Posterior margin of valve without denticles (denticles may be 


present on the posteroventral corner, but not more than 6). 
(22). Apex of rostrum directed ventrally. 
). Length 1.3—1.5 times the height; if more, postabdomen with 
truncate distal margin. 
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7 (12). Postabdomen with rounded distal margin. 
8 (11). Anal denticles small. 
9 (10). Anal denticles irregularly distributed. Antennules ending at a 
distance equal to their own length before apex of rostrum ..... 
srs BOG et ie a DSL RRS Ca aecne eee 1. P.aduncus (Jurine, 1820). 
10 (9). Anal demicles Pee cieralsy distributed. Antennules ending at a dis- 
tance of less than their own length from apex of rostrum ...... 
Mfi's regedit One h ced Seba eta neat BO 2. P.hastirostris Sars, 1904. 
at) Oe Gleiaincles! Siaaaulls 6 co 5c 3. P.trigonellus (O. F. Miller, 1785). 
12 (7). Postabdomen with truncate distal margin. 
13 (16). Anal denticles large, uniformly spaced. 
14 (15). Anal denticles 14-16, gradually decreasing in size proximally... 
mea ete nellds ze Birot WTS oe bah ap Spence BRU ey eo HEE ats 4, P.similis Vavra, 1900. 
15 (14). Anal denticles 8-12, four distal denticles much larger than the 
OUMETS copooo og bon Foo O DOO OD 5. P.denticulatus Birge, 1879. 
16 (13). Anal denticles small,in groups... 6. P.toumodensis Brehm, 1934. 


17 (6). Length 1.6—1.7 times the height. Postabdomen with rounded, 
dorsal, distal margin. 
18 (19). Dorsal margin more strongly convex than ventral margin (ventral 


Marginvalmostustraight) a usliphitley, yellows y.umseck- eons : 
Sao TOMO ROE CL Go CLOT OIO Tee Cae tell sited one Teepe 7. P.laevis Sars, 1862. 
19 (18). Deneal and ventral margin almost equally convex. 
20 (21). Postabdomen with 20-21 anal denticles. Posteroventral corner 
with denticle (rarely without denticle). Blackish ....... 5 
SOO Oe OOOO OD OO OOO ie hark. tee: 8. P.striatus Schoedler, 1858. 
21 (20). Postabdomen with 12—14 anal denticles. Posteroventral corner 
WALA, CleawlGl@S “6 666606000 0.060 9. P.hamatus Birge, 1879. 
22) (5)ee Apex of -ost.umlhook-shapedscurvedlantenioniy 2 s\n ae einen 
BAU Cater Ranel Hae ee aoe 6 ooo d6065 coo doo o AO, IP, wineiingyANS IBeaecl, LODO. 
23 (4). Posterior margin of valve with 6 denticles or more. 
2AN(25)) ee PApexiof costreumedinectedimyenticallilygumess jis) <\- liken nme 
Seah i ae euros ele ae tae tes ae 11. P.truncatus (O. F. “Miller, 1785). 
25 (24). Apex of rostrum hook-shaped, curved anterodorsally ....... 
$5005 0-00 0010 550500 008 6600 1 db Daprocur.vus mmeeuloner 
26 (3). Outline of body Mcneat round (ratio of length to height about 1.2). . 
me Le cris tai Sie ea ston. se Pletourmeusc (Rachanaee 1888). 
2in2)e Integumentirugesen hs oe eer aiene eral .e 14. Pi caca Harding, Nobo) 
28E (Dee Valvesiwithulateralshornilikelprocesisesh ans 2) tna un: ah ob aes ites 
ig ieee ...... 15. P.pamirensis (Werestschagin, 1923). 


Key to Species of Known Males of the Genus Pleuroxus 


Postabdomen tapering. 

Posterior margin of valve without denticles. 

Oval. 

Ventral and dorsal margin of postabdomen not parallel. 

Antennules not reaching apex of rostrum. 

Posteroventral corner with a denticle ...... Abionererminem sae e QuIEVEN AIS). 
Posteroventral corner without denticle ........ . 9. P.hamatus. 
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8 (5). Antennule reaching apex of rostrum. 

GNGi0) pe PostabdomenwWonge) 15 s)aga Ssrte rpchs acne J acioneioe) Postratus). 
NOME (S|) eee ostalbdomnuem short eacieye  -calea ye) ct SSIs oh eee) debe adumcus: 
11 (4). Ventral and dorsal margins of postabdomen near yapawgalleleae meter. 

C1 OO COMBE 1Ot Ce OF I LON CWE CM CRenCnt) no ea ite) edt ee O ee enticulatuce 
PAPE) aySphericall” tatuctshe wiieedh «amie tas dd erga! 13. P.letourneuxi. 
13 (2). Posterior margin of valve with denticles. 
14 (15), IMiore Woz LO clemmcles 5 o5o66000 eRe aLS tnaD qt eel a Patruncatus. 
15s(14)5) Not more’ than 8 denticles ...... Oho a moMa > cee 12. P.procurvus. 
16 (1). Postabdomen strongly tapering, triangular. 
17 (18). End of postabdomen produced into narrow part.. .3. P.trigonellus. 
18 (17). End of postabdomen not produced into narrow part .......... 
SOO Oe oO boo OS 0 Sino O16 Slo Cho cho cuoo bio a Uh IPs bbaeaineyeble 


1. Pleuroxus aduncus (Jurine, 1820) 


Harding, 1955:348—350, Figures 83—92 (review of different forms); 
Negrea, 1966a:147—148. 


Female. Height of posterior margin of valve one third of maximum 
height. Posteroventral corner of valve with 1—3 denticles directed poster- 
iorly. Denticles sometimes absent. Ventral margin convex in the middle, 
with feathered setae. Anterior margin serrated. Valves with lines in 
ventral part. Rostrum long, pointed, directed downward. Head pores 
typical of subfamily. Antennules reaching to middle of rostrum. Anten- 
nules with a sensory seta in middle of anterior margin. Setae on antennae: 
0—0-—3/1-—1-—3. Plate of labrum convex anteriorly, with slightly pointed apex. 

Postabdomen short, tapering distally. Preanal corner hardly projecting. 
Anus with slightly concave margin. Postanal margin of postabdomen with 
10—12 small anal denticles which decrease in size proximally and are partly 
arranged in groups. Lateral setae present. Claw with 2 denticles at the 
base. Legs typical of the genus. Outer ramus of endite of leg I of female 
with 3 setae; 2 of them brushlike, of about equal length, the third seta hook- 
shaped, half as long. Intestine forming loops. Ocellus smaller than eye 
and situated nearer to eye than to apex of rostrum. 

Harding (1955) noted the great diversity of the forms identified as 
P.aduncus. The posteroventral corner of the valve of the female may 
have no denticles or 1 to 3; the right and left valves may bear a different 
number of denticles. The lines in the anterior part of the valves may be 
distinct or indistinct. The ratio of length to width of the antennules may 
vary from 1.8 to 4; the antennules may be 0.36 to 0.65 of the length of the 
rostrum. The postanal margin of the postabdomen may be straight, con- 
vex, or concave. The rod-shaped appendage at the base of the antennules 
may be present or absent. Its absence is usually associated with wider 
and shorter antennules and a narrower postabdomen. In such specimens 
the anal denticles may be larger and less distinctly grouped, i.e., resem- 
bling those of P.trigonellus (however, the males of these two species 
differ distinctly). Length, according to material from the Gorki Reservoir 
(25 August 1961): 0.36 (first stage) to 0.66mm, minimum length of gravid 
females 0.5mm (third stage). 
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Male. Valve with denticulate posteroventral corner. Rostrum less 
pointed. Antennules more than half length of rostrum. Antennules with 
2-segmented flagellum distal to middle of anterior margin; sensory seta 
situated distal to flagellum. Postabdomen tapering distally. Dorsal margin 
of postabdomen with anal setae in distal part which continue on the lateral 
surface. Claws with one basal spine. Ocellus situated halfway between eye 
and apex of rostrum. Vas deferens opening at base of claw, ventral to it. 
Length up to 0.46mm. 

Juvenile male. Postabdomen resembling that of female. Claws with 
2 basal spines. Antennules ending a short distance from apex of rostrum. 


Key to Subspecies of P. aduncus according to Females 


1 (6). Valve without semicircular depressions. 


(5). Postabdomen tapering distally. 
3a (4s Ativanaillidenticlies siormaimowinereoullarcko co uips ml mie enn 
AVS cb Mya Re Gam av Otc. Oe ay la. P.aduncus aduncus (Jurine, 1820). 
4 (3). Five distal anal denticles relatively large and separate ....... 
SER ENS ORE RR NE lb. P.aduncus transcaucasicus Shiklejew, 1933. 
52)" DPostabdomlen! strongly widemedidistally: 1s susie es een ieee 
rahe aeteht de 2. ee.ee-.e. le. P.aduncus laticaudatus Brehm, 1933. 
6 (1). Valve with semicircular depressions in posterior ventral part 
BE AGO cum Oa HOR Lon (ak Abia ie 25. Bi ld. P.aduncus caelatus Weigold, 1971. 


la. Pleuroxus aduncus aduncus (Jurine, 1820) 
(Figures 201—203) 


Jurine, 1820:152—153, Plate 15, Figures 7, 8 (Monoculus aduncus); 
Baird, 1834 (hamatus); Edwards, 1840, Plate 3:387 (Lynceus); Lillje- 
bore, [Sas 7005 Plate Tx. hicurme (trigonellus); Schoedler, 1858:27 
(Chydorus); 1862:25; 1863:46; Plate 3, Figure 59; Studer, 1878:109, 
Plate IV, Figures 4, 4a, 4b (wittsteini); Sars, 1896b:31—35, Plate 5, 
Figures 8—9 (inermis); Ekman, 1900:78—81, Plate 4, Figures 25—29 
(P -scopulife rus); Lilljeborg, 1900:541—545, Plate LXXV, Figures 11-17 
(aduncus); Daday, 1902:262-263 (scopulifer); Sars, 1903a:185, 

Plate Vill, Figures 4,4a; 1904:57-958, Plate 5, Figure 2 (s Cop wlifem)s 
Baker, 1912:117, Figure 64 (Chydorus simplex); Arevalo, 1916:62, 
Figure 26 (morotei); Sars, 1916:342, Plate 41, Figures 2, 2a—b (iner- 
mis); Henry, 1919:480—481, Plate XLII, Figures 15,16 (Chydorus 
denticulatus syn.n.); Ruhe, 1921:51—53) Figures 18a,b (wittsteini); 
Gauthier: UOZ0s too loo ToUse i (aduncus); Harding, 1955:348—350, 
Figures 83-92; Frey, 1960:696, Figures 20-25; Srdmek-HuSek et al., 
1962:381—383, Figure 143 (aduncus); Smirnov, 1964:305—-318 (aduncus); 
1966c, Figures 7,23 (aduncus). 


Material. Numerous females from the Volga reservoirs of Rybinsk, 
Gorki, Kama, and Kuibyshey, tributaries of the Rybinsk Reservoir, the 
rivers Il'd and Sutka, the Lenkoran' district, Lake Issyk-Kul', the Elovskii 
pond at the Angara (Irkutsk Region), Lake Kadil'noe (shore of Lake Baikal 
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north of Bol'shie Koty), and Makuori Island. Several females from lakes 

in the Aktyubinsk and Dzhambul regions. Numerous males from the Rybinsk 
Reservoir. Several males from a small lake at the north shore of Lake 
Issyk-Kul'. One male from Lake Kadil'noe. Preparations: MGU — fe- 
males 1049, 390, 2539 (Kerguelen Island), a deformed female 1953, males 
2931,138. ZIN — female 720, male 2029. 

Female. Valve without semicircular depressions. Postabdomen not 
widened distally but tapering. Anal denticles small, irregularly distributed, 
forming groups. Antennules with 9 esthetascs distally, differing only 
slightly in length, with one seta in the middle. 

Outer ramus of endite of leg I with 2 long and one short setae. Endite 
of leg III with 7 hard setae in 2 groups, one of them consisting of the short 
setae 2—5, the other of the short seta 6 and the long setae 7 and 8. Endite 
with 6 soft setae. Filtering fan of gnathobase with 8 setae. Length to 
0.52mm. 

Male. Postabdomen with groups of lateral setae, the distal seta pro- 
jecting beyond margin of postabdomen. Claws with a basal spine. Outer 
ramus of endite of leg I with 3 setae of similar length (Figure 122). Length 
0.44mm. 

Distribution. Cosmopolitan. 


1b. Pleuroxus aduncus transcaucasicus Shiklejew, 1933 
(Figures 204 and 205) 


Rihe, 1921:21, Figure 5c (aduncus); Shikleev, 1933:85, 
Figures 22,23 (var. transcaucasica); Jenkin, 1934:296, Figures 19-22 
(var. makaliensis). 


Material. British Museum 77.1939.4.25.24—27 (female and male). 
Female. Postabdomen with about 5 large anal denticles and about 10 
groups of setae proximal to them. Lateral groups of setae present. Length 

0.55mm according to Jenkin (1933). 

Male. According to Jenkin (1934) valves without lines. Posteroventral 
corner of valves with one denticle. Antennules with a basal process and 
with distal sensory papillae; middle of antennule with a sensory papilla and 
an articulated sensory seta. Postabdomen with anal denticles and lateral 
setae. Postabdomen tapering distally. Preanal corner indistinct. Ventral 
margin with 3 incisions. Claws with setae on the concave margin and with 
one basal denticle. Ocellus closer to apex of rostrum than to eye. Vas 
deferens opening near and ventral to base of claws. Length 0.46mm. 

Distribution. Kenya, Cape Town, Caucasia. 


lc. Pleuroxus aduncus laticaudatus Brehm, 1933 (Figure 206) 
Brehm, 1933a:745, Figure 39 (var. laticaudatus). 


Material. One female from a pond 10km from river Angara (Irkutsk 
Region). Preparation: MGU — female 1414. 

Female. Valve without depressions. Postabdomen widened distally. 
Ratio of length to height of distal part of postabdomen about 2:3. 
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Distribution. Northern Sumatra. We found a similar specimen in 
material from the Irkutsk Region (preparation 1414). 


ld. Pleuroxus aduncus caelatus Weigold, 1911 
Weigold, 1911:32, Figure 55. 


Female. Distinguished by semicircular depressions in posterior 
ventral part of valve. 
Dist tbuet none Central Europe. 


2. Pleuroxus hastirostris Sars, 1904 (Figure 207) 
Sars, 1904b:635, Figures 8, 8a—c. 


Material. Several families from a pond at Silverdale, New Zealand. 

Female. Maximum height before the middle. Valves with well devel- 
oped posterodorsal corner. Posteroventral corner of valve with denticle. 
Maximum height 2.7 times larger than posterior margin. Valves without 
pattern. Ventral margin of valve with feathered setae. Rostrum pointed. 


FIGURE 207. Pleuroxus hastirostris, 
female (after Sars, 1904b) 


Antennules ending less than their own length from apex of rostrum. 
Antennae not reaching apex of rostrum. Plate of labrum with rounded 
apex. Postabdomen with rounded distal dorsal corner. Anal denticles 
small,numerous. Preanal corner distinct. Claws with 2 basal spines, 
proximal spine small. Intestine forming loops. Ocellus situated nearer 
to eye than to apex of rostrum. Length 0.42mm. 
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Male. Unknown. 
Distribution. New Zealand. 


3. Pleuroxus trigonellus (O. F. Miller, 1785). 


Female. Dorsal margin strongly convex. Maximum height of valve 
3 times that of the posterior margin. Posteroventral corner of valve with 
1—3 denticles; small spinules sometimes present above the denticles which 
are pointed posteriorly and downward. Valve with polygonal pattern. 
Rostrum long, pointed, directed ventrally. Head shield pointed posteriorly 
(Frey, 1959). Head pores typical of the subfamily. Plate of labrum with 
slightly pointed apex. Ventral margin of postabdomen with 2 incisions 
with spines. Antennules more than half as long as rostrum, with a sensory 
seta in middle of anterior margin. Esthetascs situated on distal margin. 
Distal segments of antennae not reaching end of antennules. Setae of 
antennae: 0—0—3/1—1-—3. Plate of labrum with convex anterior margin. 

Ratio of length to width of postabdomen 2.5. Anus sometimes with 
several setae on the concave margin. Anal denticles 10—14, increasing in 
size distally. Claws with setae on the concave margin and with 2 basal 
denticles. Intestine forming loops. Ocellus nearer to eye than to apex of 
rostrum. Legs typical of the genus. Outer ramus of endite of leg I with 
3 setae, including 2 brushlike setae of almost equal length and a hook-shaped 
seta which is half as long. Length 0.6mm. 

226 Male. Ventral margin more strongly convex than dorsal margin. 
Posterior margin of valve straight, about a third of maximum height. 
Posteroventral corner of valves with varying denticles. Valve with fine 
dots. Rostrum short, blunt. Antennules reaching to apex of rostrum. 
Anterior margin of antennule with a 2-segmented flagellum and a sensory 
seta distal to middle. Antennae reaching to apex of rostrum. 

Postabdomen with strongly convex dorsal margin and tapering distal 
part. Anal denticles in form of setae; lateral groups of setae present. 
Ventral side with incisions with setae in form of tubercles. Claws with 
one basal spine. Vasa deferentia opening at base of claw on ventral side of 
postabdomen. Opening of vas deferens surrounded by setae (Frey, 1958). 

Intestine forming loops. Ocellus nearer to apex of rostrum than to eye. 
Length 0.51mm. 

Juvenile male. Rostrum long. Antennules ending far from apex of 
rostrum. Distal segments of antennae not reaching apex of antennules. 
Postabdomen tapering distally but not narrowed into a rodlike part as in 
adult males. Dorsal margin concave. Anal margin concave. Preanal 
corner distinct. There are 13-15 anal spinules. The developing adult 
form of the postabdomen is visible through the postabdomen. Claws with 
setae on the concave margin and with 2 basal spines. Intestine forming 
loops. Ocellus situated nearer to eye than to apex of rostrum. Hook of 
leg I less developed than in the adult male. Length of juvenile males to 
0.39mm. A similar young male was described by Lilljeborg (1900, Plate 
XXIV, Figure 23). 

Biology. Lives in the vegetation. 
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Key to Subspecies of P.trigonellus according 
to females 


1 (4). Posteroventral corner denticulate. 
2a) pee ntennulessreaching muddlevofrostrum tere ais sk. -\teed «6 22 6 6 5 © 
Beh sn Na AG Bers 3a. P.trigonellus trigonellus (O. F. Miller, 1785). 
3 (2). Antennules not reaching */ of length of rostrum ....... g(a ae 
26 0 00 oe ee ie SOR ERI MoOnelluicHbrevicornis /SrehmnlO sor 
A (d)). Eqatlemowenirell Connerewithoutmdenticlese © ome. = sof: oa). oo am euer 
5 ie aC 3: MRM be OS seer, SR CA 3c. P.trigonellus entzi Kottasz, 1913. 


3a. Pleuroxus trigonellus trigonellus (O. F. Muller, 1785) 
(Figures 208-216) 


© LE. Muller, 1785:74—75, Plate X, Figures 5, 6 (Lyne SUG pele Ome ll= 
lus); Linné, 1788:3008 (Monoculus); Baird, 1843:93—94, Plate III, Figure 
[Spot late ibiebncume si 4 (Hammatus , syn. n.); Baird, 1850:134—135, 
Plate XVII, Figure 3 (trigonellu s); 137, Plate XVIL, Figure 5 (hamatus); 
Zaddach, 1844:28 (Lynceus); Schoedler, 1958:28 (ornatus); 1862:25, 
Plate II, Figures 33-36 (trigonellus), Figure 32 (ornatus); 1863:44— 
46, Plate Il, Figures 33—36, 47, Plate II, Figure 32 (o rnatus); 50-51 
(bairdii); Lilljeborg, 1900:534—537, Plate LXXIV, Figures 13—23 (trig- 
onellus); Daday, 1901b:450—451, Plate XXIII, Figures 6—9 (csikii 
syn. n.), Synonymized because the variation of the spines on the postero- 
ventral corner of the valves of P.trigonellus includes the characters 
described for P.csikii; the two forms are identical in other characters); 
Delachaux, 1909:88—90, Figures 2, 3 (var. brevirostris); Birabén, 
1939:667, Figures 20,21 (similis); Bening, 1941:280—282, Figure 116 
(trigonellus); Frey, 1959:40, Figures 58,59; 1962a, Figures 58, 59 
(trigonellus); Sramek-Hugek et al., 1962:376—377, Figure 141 (trig- 
onellus); Herbst, 1962:98, Figure 82 (trigonellus); Smirnov, 1966c, 
Figures 8, 13, 15,16, 25 (trigonellus). 


Material. Numerous females from the Cherepovets and Rybinsk 
reservoirs, from the Yakot' River (below Zhestylev, Moscow Region), and 
from Frolikh Inlet (northeastern part of Lake Baikal, depth 1m). Several 
males from the Cherepovets Reservoir. Numerous males from the Rybinsk 
Reservoir. Preparations: MGU — female 1877, males 1833, 735, 382, 
juvenile male 1919, deformed females 393, 1630. ZIN — female 1881, male 
1905, juvenile male 1912. Ph — female 1883, male 1903. 

Female. Posteroventral corner with 1—3 denticles. Antennules 
reaching middle of rostrum. Both specimens with a short rostrum 
(Figure 101) were found in the Cherepovets Reservoir in a population with 
individuals with a rostrum of normal length. The rostrum of these speci- 
mens is apparently a malformation like the one observed in Chydorus 
sphaericus. Our specimens (preparations 393 and 1630) closely re- 
semble the drawings of Delachaux (1909:88—90, Figures 2, Se 

Distribution. Holarctic Region, Java. Ubiquitous in the European 
USSR to the Ob' River in the east. 
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(227) 


FIGURE 208. Pleuroxus trigonellus trigonellus, female, length 
0.57mm (Rybinsk Reservoir, 12 July 1962): 


HS — after Frey, 1962a; AIl — left antenna; AI — left antennule, outer view; 


Al, All — Cherepovets Reservoir, 8 August 1963. 
c 
a b 
CS 4 
f 
d 
| ee | 


FIGURE 209. Head of females: FIGURE 210. Pleuroxus trigonellus trigonellus, 
female, denticles on posteroventral corner of valve: 


a—Pleuroxus uncinatus 


(pond on Yakot' fish farm, Moscow a—d — Cherepovets Reservoir,21 October 1963; e — 
Region,25 July 1967, preparation Cherepovets Reservoir, 8 August 1963; f — Rybinsk Reservoir, 
2216); b—P.trigonellus 15 August 1962. 


Cherepovets Reservoir, 8 August 
1963, preparation 394), 


(228) 


FIGURE 211. Arrangement of left legs of female of Pleuroxus 
trigonellus trigonellus, length 0.68 mm (Rybinsk Reservoir, 


12 July 1962) 


FIGURE 212. Legs of female of Pleur- 
oxus trigonellus trigonellus, 
left side (Cherepovets Reservoir near 
the dam, 8 August 1963): 


IA, 11, V — outer view; IB — inner 
ramus of endite; III, IV — inner view. 
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FIGURE 213. Pleuroxus trigonel- 
lus trigonellus,adult male and CR 
(Cherepovets Reservoir, Goritsy, 21 Oc- 
tober 1963, preparation 735): 


CL — Cherepovets Reservoir, preparation 
382; Pa — preparation 735; Pb, Pc — 
Rybinsk Reservoir, culture, 27 July 1965. 


(229) 


FIGURE 214. Pleuroxus trigonellus trigonellus, juvenile male, 
length 0.39 mm (Rybinsk Reservoir, culture, 24 July 1965, preparation 1919): 


Pa — postabdomen; Pb — juvenile male, preparation 1912. 


FIGURE 215. Arrangement of left legs of male of Pleuroxus 
trigonellus trigonellus (Cherepovets Reservoir near dam, 
8 August 1963) 


FIGURE 216. Distribution: 


1—Pleuroxus trigonellus trigonellus; 2-—P.similis; 3— 
P.denticulatus. 
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3b. Pleuroxus trigonellus brevicornis Brehm, 1933 
(Figure 217) 


Brehm, 1933a:743, Figures 36, 37, 38 (var. brevicornis). 


Female. Antennules very small, not reaching a third of rostrum. 
Valve with denticle in posteroventral corner. Valve without distinct sculp- 
ture. Distal side of postabdomen with 2—3 denticles. About 12 anal 
denticles altogether. Length 0.4mm. 

Distribution. “Sumatra 


3c. Pleuroxus trigonellus entzi Kottasz, 1913 


Kottasz, 1913:92 (var. ent zii); Sramek-HuSek et al., 1962:378 (var. 
entzii). 


Female. Posteroventral corner of valve without denticles. 
Distribution. Hungary. 


4. Pleuroxus similis (Vavra, 1900 (Figures 216, 218, 219) 


Vavra, 1900:23—24, Figure 6; Sars, 1901:79—80, Plate XI, Figures 7, 
7a—b; Stingelin, 1913:624—-625, Figures 24, 25 (similis Vial. fuhrmanni); 
Henry, 1922:45, Plate VII, Figure 3 (australis syn. n.); Manuilova, 
1964:263, Figure 128; Smirnov, 1966c:192 (australis). 


Material. Two females from Gagra; many females from Lake Issyk- 
Kul', from ponds of the Kalgan-Chirchik fish farm south of Tashkent. 
Preparations: MGU — female 924 (prepared by Shikleev). ZIN — several 
females in preparation 925 of Shikleev. 

Female. Dorsal margin uniformly convex. Posterior margin straight. 
Maximum height 3.4 times length of posterior margin. Rostrum pointed, 
reaching level of ventral margin of valve. Valves without pattern. Ventral 
margin of valve with feathered setae. Posteroventral corner of valve with 
3—4 denticles. Antennules ending far before apex of rostrum. Postabdomen 
slightly tapering. Dorsal distal corner of postabdomen situated slightly 
behind base of claws. Preanal corner blunt. There are 14—16 anal 
denticles. Claws with 2 basal spines. 

Legs typical of the genus. Outer ramus of endite of leg I with 2 long 
setae and 1 short seta (about half length of long seta). Intestine with loops 
and with a caecum. Distance of ocellus to eye half its distance to apex 
of rostrum. Length 0.5mm. 

Male. Unknown. 

Distribution. Australia, Valdivia (Chile), Northern Caucasus, Lake 

Issyk-Kul', Tashkent area. 


5. Pleuroxus denticulatus Birge, 1879 (Figures 216, 220—222) 


(Nec Chydorus denticulatus Henry,1919). Birge, 1879:20—21, 
Plate I, Figure 21; Scourfield, 1907:73—75, Plate 8, Figures 5-10; Bergamin, 
1940:49, Figure 2; Frey, 1959:39, Figure 53; 1960:696, Figures 17-18; 
1962a, Figure 53; Shan and Frey, 1968:203—205; Shan, 1969:513—523. 
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® 
e 
@ 
H 
P 
P 
FIGURE 217. Pleuroxus trig- FIGURE 218. Pleuroxys similis, 
onellus brevicornis, female female, length 0.45 mm: 


fter B 
Ce ee eae CL, P — Gagra, preparation 924; HS — 


Lake Issyk-Kul', 10 August 1964. 


FIGURE 219. Legs of female of Pleuroxus similis (Lake Issyk-Kul', 10 August 1964): 
1, II, II — right legs, outer view; IV — right leg,inner view; V — left leg, inner view. 
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FIGURE 220. Pleuroxus denticulatus, FIGURE 221. Pleuroxus denti- 
female, length 0.43 mm (brook near Ballina, culatus, female (after Scourfield, 
New South Wales, Australia, 18 August 1965, 1907) 


preparation 1901): 


HS — after Frey, 1962a. 


= 


P 
: oa 
i/ 
FIGURE 222. Postabdomen of male of FIGURE 223. Pleuroxus toumo- 
Pleuroxus denticulatus (after densis, female (Brehm, 1934a) 


Birge, 1892) 
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Material. Four females from Toulouse, France. Several females from 
the White Nile, from rivulets in New South Wales, Australia, and from 
Corrientes, Argentina. British Museum 77.1953.2.4.6 (W. A. Smith, Pond, 
Surrey). Preparations: MGU — females 1901, 2287. ZIN — females 507, 
2288. 

Female. Maximum height of valve 3.5 times the posterior margin. 
Posteroventral corner with one or several denticles or without them. 
Ventral margin denticulate anteriorly. Rostrum long, pointed. Posterior 
margin of head shield rounded. Head pores typical of the subfamily. 

Antennules ending far from apex of rostrum. Esthetascs about equal 
in length. Lateral seta situated on a tubercle. 

Distal margin of postabdomen straight, slightly more than twice as wide 
as base of claws. 

The illustration of the postabdomen by Scourfield (1907) differs markedly 
from that of Birge (1879). However, Scourfield compared his material 
with that of Birge and concluded that they were identical. The much greater 
length of the three distal anal denticles compared with the other anal 
denticles is indicated in the text and in the drawing of Scourfield. Accord- 
ing to Brooks (1959), the long distal dorsal corner of the postabdomen bears 
several denticles, with 8—12 anal denticles before them. 

Groups of lateral setae present. Preanal corner only slightly projecting. 
Claws with 2 basal denticles, the distal ones much larger than the proximal. 
Intestine with a caecum. 

Ocellus situated much nearer to eye than to apex of rostrum. Length 
0.6mm. 

Male. Rostrum shorter than in the female. Postabdomen scarcely 
tapering distally. Only the distal anal denticles are visible; proximal to 
them are small setae up to the anus. Claws with setae on the concave 
margin and with 2 basal denticles, the distal denticle larger. Vas deferens 
opening at base of claws, ventral to them. Length 0.36mm. 

Distribution. France, England, North and South America, Africa, East 
China. Not found so far in the USSR. 


6. Pleuroxus toumodensis Brehm, 1934 (Figure 223) 
Brehm, 1934a:70—71> Figures 20-23. 


Material. Several females from the White Nile. 

Female. Posteroventral corner of valve with 3 denticles. Valve 
with undulate posterior margin. Valve with lines, 10 of these lines at the 
posterior margin. Rostrum pointed. 

Antennules ending at distance of more than their own length before apex 
of rostrum. Postabdomen tapering but with wide distal end. Preanal 
corner blunt. Anal denticles thin, in group. Lateral setae about ocellus 
situated nearer to eye than to apex of rostrum. 

Male. Unknown. 

Distribution. Lower reaches of the Niger, the White Nile. 
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7. Pleuroxus laevis Sars, 1862 


Female. Dorsal margin strongly convex. Ventral margin of valve 
only slightly convex. Maximum height of body slightly before middle of 
body. Posterodorsal corner of valves distinct, slightly projecting. Postero- 
ventral corner of valves rounded, with a denticle. Behind the denticle, the 
posteroventral corner bears a row of small setae near the margin on the 
inner side of the posterior margin. Posterior margin of valve almost 
straight, shorter than the maximum height by a factor of 2.3. Margin of 
head shield continuing smoothly into dorsal side of valves. Rostrum long, 
directed posteroventrally. Head shield with rounded posterior margin 
(Frey, 1959, 1962a). Head pores typical of the subfamily. Valve with in- 
distinct lines at the anterior margin. Antennules ending slightly before 
middle of rostrum. Anterior margin of antennules with a sensory seta on 
the distal end. Esthetascs situated on distal end, similar in length. 

Antennae not reaching apex of rostrum or end of antennules. Setae on 
antennae: 0—0—3/1—1-—3. Plate of labrum with convex anterior margin 
and produced apex. 

Ratio of length to width of postabdomen more than 3. Postabdomen 
tapering distally. Width of distal end of postabdomen only slightly more 
than twice basal width of claws. Preanal corner pointed. Distal dorsal 
corner with 2 rows of 17—18 anal denticles. Distal margin of anus witha 
row of fine setae. Dorsal margin of postabdomen slightly undulate; anal 
denticles irregularly distributed. The distal anal denticle is not always 
the largest. Several distal denticles isolated and sometimes much larger 
than the others. Claws with setae on the concave margin, with 2 basal 
spines, the distal spine being the longer. Ventral side of postabdomen with 
incisions with setae. Intestine forming a double loop. Ocellus situated 
nearer to eye than to apex of rostrum. Legs 5 pairs, typical of the genus. 
Length up to 0.65mm. 

Male. Dorsal and ventral margin strongly convex, posterior margin 
straight. Maximum height before middle of body. Head shield passing 
smoothly into dorsal margin of valves. Posterodorsal corner of valve 
distinct. Valves with a denticle at the posteroventral corner. Valves with 
pattern of longitudinal polygons and fine dots. Entire ventral margin of 
valve with setae; a row of small setae near the margin on inner side of 
posterior margin. Rostrum pointed. Antennules more than half the length 
of the rostrum, ending slightly less than their own length from apex of 
rostrum. Distal part of anterior margin of antennule with a flagellum and 
a sensory seta. Postabdomen tapering distally. Preanal corner projecting. 
Claws with 2 basal spines. Vas deferens opening dorsal to base of claws. 
Antennules, eye, and ocellus relatively larger than in the female. Length 
0.5mm. 


Key to Subspecies of P.laevis according to Females 


1 (4). Dorsal margin of postabdomen not distinctly undulate. 
2 (3). Valve with lines in anterior part ... 7a. P.laevis laevis Sars, 1862. 
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3 Gy Valve without pattern. . .7b. P.laevis incertus Brehm, 1934, comb. n. 
4) Dorsal marecin of postabdomlentdistinciliyauncuilake en -a-aeecleeen mene 
Dave Terres 7c. P.laevis pithyusus Schiklejew, 1929, comb.n. 


7a. Pleuroxus laevis laevis Sars, 1862 (Figures 224—228) 


Sars, 1862a:164—-165 (laevis); 300 (hastatus); Norman and Brady, 
1867:389—391, Plate XVIII, Figure 5, Plate XXI, Figure 14 (Lynceus 
laevis); P.E. Muller, 1867:193, Plate III, Figure 25, Plate IV, Figures 18, 
19 (hastatus); Sars, 1891:48 (Peracantha); Birge, 1893:306—307, 
Plate XIII, Figure 11 (hastatus); Lilljeborg, 1900:528—531, Plate LXXIII, 
Figures 21—22, Plate LXXIV, Figures 1-5 (laevis); Brady, 1906:182, 
Plate XXXII, Figures 9, 10 (assimilis); Delachaux, 1917:88—89, Figures 
15,16; Shikleev,1929:33—34, Figures 27-28 (P.insigniter syn. n. — 
apparently described after a specimen with a deformity of the postabdomen 
which we also found in P.laevis laevis — Figure 85,as did Berg 
(1929-1930)); Bening, 1941; 277-278, Figure 114 (laevis); Frey, 1959:39, 
Figure 55; 1962a, Figure 595 (laevis); Sramek-HuSek et al., 1962:370—372, 
Figure 139 (laevis); Herbst, 1962:96, Figure 79 (laevis); Chiang Sieh- 
chih, 1964:84—85, Figures 29-31 (sinkiangensis syn. n.); Negrea, 
1966a:147 (laevis); Smirnov, 1966c; Figures 5,21 (laevis). 


(234) 


FIGURE 224. Distribution of Pleuroxus laevis 


Material. Numerous females from the Cherepovets, Ivan'kovo, and 
234 Rybinsk reservoirs from the rivers I1'd and Sutka, tributaries of the 

Rybinsk Reservoir, and from the delta of the Terek River. Several females 
from lakes in the Aktyubinsk Region. One male from the Cherepovets 
Reservoir. Preparations: MGU — female 395, deformed females 966, 734, 
588, malels so.  ZlNp—sTemlale nO 2H sini ehenmlale a iaia Or 

Female. Dorsal margin of postabdomen slightly concave, not undulate. 
Valves with lines in anterior part and with indistinct pattern of polygons. 

Distribution. Holarctic Region, Africa, Ceylon, European USSR to the 
Ob!' River in the East. 
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7b. Pleuroxus laevis incertus Brehm, 1934 comb. n. 
(Figure 229) 


Brehm, 1934a:67—69, Figures 14,15, 16 (incertus). 


Material. Data from the literature given. 

Female. Posterior margin of valves with spinules on inner side. 
Valves without pattern. Ocellus half the size of the eye. 

IDA GE wUJO WENO.  INMetere Ith sia, 


7c. Pleuroxus laevis pithyusus Schiklejew, 1929, comb. n., 
(Figure 230) 


Shikleev, 1929:32—33, Figures 24, 25, 26 (pithyusis); 1930b: 
347, Figures 21,22 (pithyusus). 


Material. One female from Gagra (preparation of Shikleev). Lecto- 
type: MGU — female, marked with India ink in preparation of Shikleev, 
preparation 922. 

Female. Posteroventral corner of valve with 1—2 denticles. Valve 
with indistinct longitudinal lines. Postabdomen with undulate dorsal margin. 
Anal spinules: 3 distal isolated spinules, then 4 groups of 3 spinules,a 
group of 4 spinules, and a group of 5 spinules. The largest spinule in groups 
2—5 is the second (distal spinule counted as first). Claws with setae on 
the concave side. Length 0.5mm. 

Distribution. Northern Caucasus. 


8. Pleuroxus striatus Schoedler, 1858 (Figures 231—236) 


Schoedler,1858:28; 1862:25, Plate II, Figure 37; 1863:48, Plate 2, Figure 
a; Hudendorff, 1876:57—58, Plate Il, Figure 8a, b (gr acilis); Birge, 
Novel 22, Plate lL) higure, 22 (unidens); Herrick, 1884:111—112, Plate F, 
Figure 15 (unidens); Lilljeborg, 1900:531—534, Plate LXXIV, Figures 6— 
E2-eWienor W93 7220 vkiourcel Ts Bening, 1941:279— 280 ebipure Wlos. Lrey, 
N9D9:395 Higure 52; 1962a, Figure 52; Sramek-HuSek et al., 1962:372-—374, 
Figure 140A—E; Herbst, 1962:96—98, Figure 80; Chiang Sieh-chih, 1964: 
84; Smirnov, 1964:305—318; 1966c: Figures 6,13, 14, 22. 


Material. Numerous females from Rybinsk Reservoir and I1'd River. 
One male from Rybinsk Reservoir. Preparations: MGU — females 1891, 
1075, 367, 1891 smale 1892. ZIN — femaile 383. Ph = female 1635. 

Female. Dorsal and ventral margin convex. Posterior margin of 
valve straight, shorter than maximum height by a factor of 2.4. Postero- 
ventral corner of valve rounded, with a denticle. There may be 2 denticles 
or none. Head shield passing smoothly into dorsal margin of valve. Maxi- 
mum height in the middle. Rostrum long, directed posteroventrally. 
Valves with longitudinal lines, 14-18 such lines on the posterior margin. 
Lines fused at some points. Intervals between lines smooth. Head shield 
with rounded posterior margin. Head pores typical of the subfamily. 

Antennules less than half length of rostrum. Sensory seta of antennules 
situated distal to middle of anterior margin. Esthetascs situated on distal 
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end, of slightly different length. Antennules ending at more than their own 
length from apex of rostrum. Antennae not reaching apex of rostrum. 
Setae on antennae: 0—0—3/1—1-—3. Segments of antennae with spine-shaped 
incisions. Plate of labrum with convex anterior margin and blunt apex. 


(BSG 5B ve g 10 1 


FIGURE 233. Pleuroxus striatus, female. Intestine and 
arrangement of legs (Il'd River, 10 August 1962, preparation 383): 


1 — plate of labrum; 2 — esophagus; 3 — mandible; 4 — 
mouth; 5 — diatoms before mouth; 6 — mid-intestine filled 
with diatoms (mainly Cocconeis); 7 — filtration chamber; 
8 — food scraped up from substrate; 9 — pumping chamber; 
10 — caecum; 11 — hind intestine. 


Postabdomen long, its distal margin more than double width of base of 
claws. About 20 anal denticles, passing into a row of setae at the anus. 
Lateral setae present. Preanal corner not projecting. Ventral margin 
having incisions with setae. Claws with setae on the concave margin and 
with 2 basal spines. Ocellus situated nearer to eye than to apex of rostrum. 
Six pairs of legs. Leg I with rows of setae on the anterior margin; outer 
ramus of endite with 2 large brushlike setae and one hook-shaped seta 
which is about half as long. Leg VI situated some distance from leg V and 
forming a small lobe which is distinct in live specimens. Other legs 
typical of the genus. Length up to 0.8mm. 

Male. Posterodorsal and posteroventral corner of valve rounded. 
Antennules almost reaching apex of rostrum. Antennule with 2-segmented 
flagellum proximal to middle of anterior margin and with a distal sensory 
seta. Postabdomen with a row of 12-13 anal denticles, passing into a row 
of setae. Preanal corner not differentiated. Vas deferens opening dorsal 
to base of claws. Length up to 0.54mm. 

Distribution. MHolarctic Region, Africa, European USSR, Maritime 
WEermseOre yr 


9. Pleuroxus hamatus Birge, 1879 


Female. Valves with distinct posterodorsal corner. Posteroventral 
corner of valves rounded, without denticles. Valves with lines. According 
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FIGURE 234. Legs of female of Pleuroxus striatus, left 
side (Il'd River, 10 August 1962): 


IA, III — inner view; IB — outer ramus of endite; HA,IV, 
V, VI -— outer view; IIB — ventral view. 
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to Brooks (1959) the valve is reticulate and has cells with longitudinal 
striation. Rostrum long, pointed. Antennae with a seta on basal segment 
of exopodite; this seta is slightly longer than total length of the three 
segments of the exopodite (Frey, 1961b). Antennules ending at more than 
their own length before apex of rostrum. Plate of labrum with pointed apex. 
Postabdomen widest in the middle. There are 12—14 anal denticles. 

Preanal corner differentiated. Claws with 2 basal spines, the distal spine 
longer. Exopodite of leg I with 2 setae, one of them long, the other very 

241 short. Outer ramus of endite of leg I with 3 setae (2 long, 1 short); one of 
the long setae thin, the other in the form of a thick hook. Intestine forming 
loops. Ocellus situated nearer to eye than to apex of rostrum. Length 
0.6mm. 


(240) 


FIGURE 235. Pleuroxus striatus, male, length 0.53 mm (Rybinsk Reservoir, 13 September 1965, 
preparation 1892) 


Male. According to Kiser (1950) ventral margin of valve slightly 
concave in posterior half. Maximum height in the anterior half. Postero- 
ventral corner of valves rounded, without denticles. Valves with longi- 
tudinal lines. Rostrum pointed, curved posteriorly. Antennules thicker 
than in female. Esthetascs short. Antennules with a seta on the anterior 
side. Postabdomen tapering distally. There are 10-12 postanal setae, 
the largest of them at base of claws. Preanal corner not distinct. Claws 
with 2 basal denticles. Length 0. 36mm. 


Key to Subspecies of P. hhamatus according to Females 


1 (2). Valve with more than 6 longitudinal lines. Striation between lines 


DECSSMo 2500080500050 000 9a. P.hamatus hamatus Birge, 1879. 
2 (1). Valve with at most 6 longitudinal lines. Striation and undulate lines 
between the lines ........ 9b. P.hamatus vulcanicus Brehm, 1951. 


9a. Pleuroxus hamatus hamatus Birge, 1879 
(Figures 236-239) 


Birge, 1879:22—23, Plate Il, Figures 13, 14 (hamatus); Herrick, 1884: 
OS hil Pilate Hee bioucerl:) ibince erstous® (hamulatus); Brehm, 1934a:69— 
UO), Inivenbeeisy IL, Ais, 12) (chappuisi); IQS (ID OT- BOL), VEUssee 4 Cla ei 19) (oy Wl al S) a. 
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The author agrees with Frey (personal communication) on the synonymy 

of this species); Sramek-Huéek, 1946; 232-240, Figure 1, b—g, Figure 2, 
a—c (striatoides); Harding, 1957b:82—83, Figures 43-46 (chappuisi); 
Sramek-Hu¥ek, 1962:374—375, Figure 140, F—L (chappuis i); Chiang Sieh- 
chin, 1964:83, Figures 26-28 (hamulatus). 


Material. Five females from Western Sudan (Gebel Marra). Pre- 
parations: M@U — female 2283. ZIN— female. 


(240) 


FIGURE 236. Distribution: 


1—Pleuroxus striatus; 2—-P.hamatus hamatus. 


Female. Valve with more than 6 longitudinal lines. Short undulate 
lines between longitudinal lines absent. Setae on antennae: 0—0—3/1—1-3. 


FIGURE 237. Pleuroxus hamatus vulcanicus (after Brehm, 1951a) 


Distribution. Europe, North and South America, India, Africa, north- 
east China. Not found in the USSR. 


9b. Pleuroxus hamatus vulcanicus Brehm, 1951 (Figure 237) 
Brehm, 1951b:260—261, Figures 1, 2,3 (ssp. vulcanica). 


Female. Length of antennules double the width. Sensory seta situated 
in middle of antennule. Valve with 5 longitudinal lines, with striation and 
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FIGURE 238. Pleuroxus hamatus hamatus, male, left side: 


All, V — after Sr4mek- HuSek et al., 1962; P — after Brehm, 1934a. 


FIGURE 239. Leg I of female of 
Pleuroxus hamatus hama- 
tus (after Brooks, 1959) 


FIGURE 240. Pleuroxus hamatus 
hamatus, male (after Kiser, 1950) 
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undulate lines between them. Postabdomen with more than 10 anal denticles, 

single or in groups. Lateral setae absent. According to Brehm (1951b), 

outer lobe of endite of leg I with 3 setae, 2 of them forked (Figure 112). 
Distribution. Cameroon. 


10. Pleuroxus uncinatus Baird, 1850 (Figures 209, 241-246) 


Baird, 1850:135, Plate XVI, Figure 4; Leydig, 1860:227, Plate IX, 
Figure 70 (Lynceus personatus); 228 (L. uncinatus); Schoedler, 
1862:26 (glaber); 1863:55—56, Plate III, Figures 54-56 (Rhypophilus 
glaber); 56 (Rh. personatus); Norman and Brady, 1867:42, Plate 
XVIII, Figure 9, Plate XXI, Figure 13 (Lynceus); P.E. Miller, 1867:191, 
Plate III, Figure 26, Plate IV, Figures 21—23 (personatus); Kurz, 1874:69 
(glaber); Daday, 1885a:182 (balatonicus); 1885b:162—-163 (bala- 
tonicus); 1885c:162 (balatonicus); 1888:93, Plate I, Figures 42—44 
(uncinatus). (Pleuroxus balatonicus was apparently described 
from a population of P.uncinatus in which the transition from juvenile 
males to adults was delayed by the conditions in Lake Balaton; hence the 
abundance of juvenile males); Matile, 1890:54—-56, Figures 46, 46a (per - 
sonatus); Sars, 1891:48 (var. deflexa); Lilljeborg, 1900:537—-541, 
Plate LXXV, Figures 1-10; Langhans, 1911:46—47 (bairdi syn. n.); 
Bening, 1941:283—284, Figure 117; Sebestyén, 1947:11—12, Figures 1-18 
(balatonicus); Frey, 1959:40, Figures 56,57; 1962a, Figures 56, 57; 
Sramek-HuSek et al., 1962:378—381, Figure 142; Herbst, 1962:98, Figure 63; 
IMeGy7Z, UGSGEGRLOGe Ils), ileus) 15 1h, IO (var. bal atonicus); Negrea, 1966a: 
148; Smirnov, 1966c, Figures 9, 26,27 (uncinatus, convexus). 


Material. Numerous females from the Uglich, Rybinsk, and Kama 
reservoirs, and from the Il'd River. Several females from ponds in the 
Yakot! fish farm. Three specimens from the Pechora River (Komi ASSR). 
Several males from the Rybinsk Reservoir. Preparations: MGU — females 
1419, 384, 1416, 342, 1422, 1421, 1373, 1294, 1374, 1373, 745, 387, 760, males 
981, 1895, juvenile male 39. ZIN — female 1425, male 688. Ph — female 430. 

Female. Dorsal margin strongly convex. Posterior margin about ‘ 
maximum height of body. Posteroventral margin of valve with 0—6 denticles. 
Number of denticles largest in small specimens. Valve with pattern of 
pentagonal-hexagonal cells. Rostrum long, directed ventrally, its apex 
curved more or less anteriorly. 

Head shield with pointed posterior margin (Frey, 1959, 1962a). Head 
pores typical of the subfamily. Examination from in front shows the ir- 
regular lateral outline and the great width. Antennules reaching to middle 
ofrostrum. Anterior margin of antennules witha sensory seta situated slightly 
distalto the middle. Setaeonantennae: 0—0—3/1—1-—3, spines 1—0—1/0—0-1. 
Segments of antennae with spine-shaped incisions. Antennae not reaching 
apex of antennules. Plate of labrum with strongly convex anterior margin 
and slightly pointed apex. 

Postabdomen with blunt preanal corner. Anus with concave margin. 
About 13 anal denticles. Claws with a row of setae on the concave margin 
and 2 basal spines. Intestine forming loops. Ocellus slightly smaller 
than eye. Legs typical for the genus. Outer ramus of endite of leg I with 
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FIGURE 241. Pleuroxus uncinatus, female, left side, length 0.62mm 
(I'd River, 10 August 1962): 


R — Pechora River, Lebyazhskaya Kur'ya, 4 August 1963, preparation 1373; 
HS — after Frey, 1962a; a — anterior view, Il'd River, 10 August. 


FIGURE 242. Pleuroxus uncinatus (Il'd River, 10 August 1962): 


All — right antenna of female; AI — antennule of female and apex of rostrum; 
Pa — postabdomen, dorsal view; Pb — postabdomen of female with embryos, 
with characters of hermaphroditism (after Grochowski, 1896). 
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FIGURE 243. Denticles on posteroventral corner of valves of 
female of Pleuroxus uncinatus: 


a — Pechora River near Lemtybozh, 1 August 1963, preparation 
1294; b — Pechora River, Lebyazhskaya Kur'ya,4 August 1963, 
preparation 1374; c — same locality, preparation 1373; d— 
Il'd River, 10 August 1962, preparation 745; e — same locality, 
preparation 387; f — same locality, preparation 760; g — 
Rybinsk Reservoir, Borok, 25 July 1964, preparation 1421; h — 
Il'd River, 10 August 1962, preparation 742; i — Rybinsk Res- 
ervoir, Borok, 25 July 1964, preparation 1422; j — same 
locality, preparation 1416; k — I'd River, 10 August 1962, 
preparation 384. 
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FIGURE 244. Legs of female of Pleuroxus uncinatus (Il'd River, 


10 August 1962): 


IA, II, Ill — left legs, outer view; IB — left leg, anterior view; 
IC — outer ramus of endite; IV,V — left legs, inner view. 
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FIGURE 245. Pleuroxus uncinatus: 


a — male, length 0.50 mm (Rybinsk Reservoir, Borok, 30 September 
1963, preparation 688); Pb — postabdomen; Pc — postabdomen of 
another male, 30 September 1965, preparation 1895; CL — 30 
September 1965, preparation 981; b — juvenile male, length 
0.47mm, 14 October 1964, preparation 39. 
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brushlike setae of about equal length. Hook-shaped seta slightly more 
than half length of the brushlike setae. Length up to 0.65mm. 


FIGURE 246. Distribution of Pleuroxus uncinatus 


Male. Ventral margin of valves strongly convex in the middle. 
Posterior margin of valves shorter than maximum height by a factor of 
about 2.5. Posteroventral corner of valve denticulate, sometimes without 
denticles. Valve with a pattern of hexagons and small dots in them. 
Rostrum short. Antennules almost reaching apex of rostrum. Antennules 
with a sensory seta in middle of anterior margin and more distally, a 2- 
segmented flagellum. Distal segments of antennae not reaching distal end 
of antennules. Postabdomen strongly convex in middle of dorsal margin; 
distal part of postabdomen tapering toward base of claws. Groups of 
anal setae on dorsal margin from the anus not reaching base of claws. 
Claws with a single basal spine. Ventral side of postabdomen with incisions 
with setae which usually form tubercles. The form of the tubercles varies. 
Vas deferens opening ventral to base of claws. Ocellus situated halfway 
between eye and apex of rostrum. Length to 0.56mm. 

Juvenile male. LegIwith a hook. Antennules ending far before apex 
of rostrum. Postabdomen resembling that of the female, but without anal 
denticles. Lateral groups of setae present. Claws with two basal spines. 
Vas deferens opening ventral to base of claws. 

Pleuroxus (Rhypophilus) convexus Poggenpol' (1874) is prob- 
ably a juvenile form of this species. These males are up to 0.50mm long. 

Distribution. Palearctic. Ubiquitous in the USSR. 

Biology. Lives on bare bottom. 
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11. Pleuroxus truncatus (O. F. Miller, 1785) 
Female. Dorsal margin more strongly convex than ventral margin. 


Maximum height before middle. Height of posterior margin about “ls maxi- 
mum height. Entire posterior margin with 11 to 20 denticles. Anterior 
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margin of valve denticulate. Valve with longitudinal lines. Head pores 
typical for the subfamily. Rostrum pointed. Antennules not reaching to 
apex of rostrum. Distal segments of antennae reaching apex of antennules. 
Setae on antennae: 0—0—3/1—1—3. Antennae with spines on proximal 
segment of exopodite and on both distal segments. Plate of labrum with 
convex anterior margin; apex of labrum pointed but not produced. 

Dorsal margin of postabdomen straight with an incision near the anus 
and with 11—20 anal denticles which decrease in size proximally. Distal 
part of anal incision with a row of small setae. Postabdomen with groups 
of short setae laterally; ventral margin of postabdomen with incisions with 
spinules. Claws with two basal denticles. Distal basal denticle almost as 
long as basal width of claw. Convex and concave side of claws with setae. 
Ocellus situated nearer to eye than apex of rostrum. Our illustrations 
correct those of the legs of the female published by Lilljeborg (1900) in the 
following details: exopodite of leg III with 7 setae, exopodite of leg V with 
two ear-shaped processes above seta 3 instead of a single process. A dis- 
tinctive character of this species is the presence of a large hook-shaped 
seta on the outer ramus of the endite of leg I. The structure of the endites 
and gnathobases of legs III, IV, and V is shown-in Figures 42, 47, and 48. 
Endite of leg III with hard setae in two groups, one of them consisting of 
setae 6, 7, and 8 (seta 6 short), the other group consists of setae 1-5 (short 
and hook-shaped). Athinspiniform seta present between these groups. 
Endite with 7 soft setae. Filtering fan of gnathobase of leg III with 8 setae. 
Endite of leg IV with 4 hard setae of about equal length. Endite with 4 soft 
setae. Filtering fan of gnathobase with 5 setae. Large seta on apex of 
gnathobase curved in the same direction as the hard setae of the endite and 
slightly longer than these. Leg V has lobed endite with 2 setae. Filtering 
fan of gnathobase with 3 setae. Ocellus smaller than eye. Length from 
0.48 to 0.65mm according to material from the Gorki Reservoir (1 August 
1960), minimum length of gravid specimens 0.49mm (third stage). 

Male. Dorsal margin of body uniformly sloping toward posterodorsal 
corner. Valve with strongly convex ventral margin. Posterior margin 
shorter than maximum height by a factor of 2.3, denticulate its entire length. 
Anterior margin of valve with denticles. Valves with lines. Rostrum 
short. Antennules projecting far beyond apex of rostrum. Antennules 
with 2 sensory setae in middle of anterior margin. Distal segments of 
antennae not reaching apex of antennules. Setae in antennae: 0—0—3/1-—1-3. 
Postabdomen resembling that of female but without anal denticles. Groups 
of lateral setae present. Anal margin straight. Preanal corner not pro- 
jecting. Claws with setae on the convex margin and with 2 basal denticles. 

Antennules, eye, and ocellus relatively larger than in female. Ocellus 
nearer to apex of rostrum than to eye. Legs as in the female, except leg I. 
Outer ramus of endite of leg I with a hook for attachment to the valve of 
the female and also with an accessory hook-shaped seta, 4 setae altogether. 
Length to 0.5mm. 

Biology. Lives in the vegetation. Monocyclic at vegetation periods 
of up to 8 months, dicyclic in longer vegetation periods (Vereshchagin, 1912c). 
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FIGURE 247. Pleuroxus truncatus truncatus, female, length 0.67mm 
(Uglich Reservoir, 23 July 1962); 


Pa — postabdomen; HS — head shield of 9th exuviae, inner view, length 500 yp; 
Pb — postabdomen, dorsal view (flattened by cover glass); L,Pb,R — Rybinsk 
Reservoir, 18 September 1962. 


FIGURE 248. Legs of female of Pleuroxus truncatus truncatus,right side 
(Rybinsk Reservoir, 18 September 1962): 


IA, IV — inner view; IB — outer ramus of endite; II, III, V — outer view. 
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Key to Subspecies of P. truncatus according to Females 


1 (@2)2 “Antennulessendino: farsbetorerapexion eros tava ame /slemn me eee nee 
Dik ay Neen ARS Pena lla. P.truncatus truncatus (O. F. Muller, 1785). 

2 (1). Antennules projecting distinctly beyond apex of rostrum ........ 
si Sav ca ach TAN Rr serene nia lib. P.truncatus brevirostris Schoedler, 1862. 


lla. Pleuroxus truncatus truncatus (O. F. Miller, 1785) 
(Figures 247-251) 


O. F. Miller, 1785:75—76, Plate XI, Figures 4-5 (Lynceus truncatus); 
Linné, 1788:3008 (Monoculus); Baird, 1843:94—95, Plate III, Figure 15 
(Peracantha truncata); Zaddach, 1844:29-30 (Lynceus); Baird, 
1850:137, Plate XVI, Figure 1 (Peracantha truncata); Fischer, 1851: 
190-191, Plate IX, Figures 7-11 (Lynceus truncatus); Leydig, 1860: 
224-225 (L. truncatus); Schoedler, 1862:25, Plate II, Figures 29—30 
(Peracantha truncata); 1863:40—41, Plate II, Figures 29, 30 (Pera- 
cantha truncata); P.E. Muller, 1867:188; Herrick, 1884:112 (t{run- 
catus); Klocke, 1892:188—189, Figures 1,2 (var. Poppei, the name used 
by Klocke for forms with an angular dorsal profile behind the middle. This 
angle is situated at the border between head shield and valve and is found 
alsoin Chydorus gibbus (Flossner, 1962a). This character apparently 
varies with age and cannot be used for the establishment of a systematic 
taxon); Stingelin, 1895:258; Lilljeborg, 1900:522—527, Plate LXXIII, 

Figures 1—20 (Peracantha); Monard, 1918:351 (fuhrmanni); 1924: 
Lo > spandl yd OZ3be346— 301 bicunes: Hoe ie hevit (Spandl cultured fe- 
males with 12 denticles on the posterior margin of the valves and found 

that their progeny included females with 11—20 denticles. Some females 
had different numbers of denticles on the right and left valve: 12—14, 12-13, 
14—12,16-18. The species Peracantha fuhrmanni Monard, 1918, 
with 12—13 denticles on the posterior margin of the valves, can therefore 
not be accepted.) Wagler, 1937:60, Figure 243, 244,245 (Peracantha); 
Ueno, 1937:206, 207, Figure 6 (Peracantha truncata); Bening, 1941: 
266—268, Figure 110 (Peracantha truncata); Sramek-HuSek et al., 
1962:368—369, Figure 138 (Peracantha truncata); Herbst, 1962:96; 
Figure 78 (Peracantha truncata); Chiang Sieh-chih, 1964:85, Figure 
32; Negrea 1966a:146—-147 (Peracantha truncata); Smirnov, 1966c, 
Figures 10, 11, 13, 28,29 (truncatus). 


HN 
Material. Numerous females from the Volga reservoirs of Rybinsk, 
Cherepovets, Gorki, and Kuibyshev, from tributaries of the Rybinsk Reser- 
voir, viz., the Il'd and Sutka rivers, from the Karelian Isthmus, the Komi 
ASSR, and lakes near Orenburg, Altai. One female from Lake Pikinskoe in 
the Perm Region,and one from a floodplain lake near the Amur. Numerous 
males from the Cherepovets and Rybinsk reservoirs and one from a pond 
near Omsk. Preparations: MGU — female 693, deformed females 1608, 714, 
1674, male 1136. ZIN— female 700, male 1658. Ph — female 699. 

Female. Antennules ending far before apex of rostrum. Ocellus 
situated nearer to eye than to apex of rostrum. The number of denticles on 
the posterior marginof thevalvesvaries in different parts of the distribution, 
but the average numbers on the left and right valve are similar (Table 30). 
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Specimens with the same number of denticles on the left and right valve 
are much less numerous than those with a different number of denticles. 
No deformed specimens were found in the material examined. One female 
with 6 denticles on the posterior margin of the left valve was found in the 
Altai population. The posterior margin of the right valve of this specimen 
has 13 denticles; the denticles on the anterior margin of both valves are 
normal. 

Dmstionout Ton. ealearctire: 


FIGURE 249. Pleuroxus truncatus truncatus, male, length 0.47mm (Rybinsk 
Reservoir, 18 September 1962): 


Pa — postabdomen; Pb — postabdomen, dorsal view. 


252 TABLE 30. Number of teeth on posterior margin of valves of P.truncatus truncatus in different areas 
of its distribution 


aw 
ome 
3 Average number of denticles & g 
is and limits of variation Bae 
oI a 
Locality x oe | 
3 a 0) ee co) 
(=| | Ss 
r, 0) io} 2 
one , Bo 2 
esc left right 5) 5 
E 3 2 eS 
Ze ay ES) 
Pond in the Karelian Isthmus, 23 August 1954... 65 13.4 (11-16) 13.5 (11-16) 14 
Rybinsk Reservoir, 13 September 1961 ........ 100 15.1 (12-18) 15.4 (10-19) 36 
Kuibyshev Reservoir,17 July 1961 ........... 100 15.0 (11-18) 15.0 (11-19) 20 
Lake near Orenburg,4 September 1963 ...... O 100 15.6 (138-19) 15.6 (13-19) 25 
Lake Lebedinoe, Altai Territory, 8 14.9 15.1 (138-20) 13 
720) AMWWEEE IE GooopocabouDodUDooG eNO OKSD (6-14-18) 
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FIGURE 250. Legs of male of Pleuroxus truncatus 
truncatus (Rybinsk Reservoir, Borok, 18 September 1962): 


IA, II — left legs, outer view; IB — outer ramus of endite; 
Ill, 1V — left legs, inner view; V — right leg, inner view. 


FIGURE 251. Distribution: 
1—Pleuroxus truncatus; 2—P.procurvus; 3—P.letourneuxi. 
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11lb. Pleuroxus truncatus brevirostris Schoedler, 1862 


Schoedler, 1862:25, Plate II, Figure 31 (Peracantha brevirostris); 
1863:42, Plate II, Figure 31 (Peracantha brevirostris); Klocke, 
1892:189 (var. brevirostris). 


Material. According to description. 

Female. Rostrum short, half length of antennules. Ocellus situated 
nearer to apex of rostrum than to eye. Such specimens, found by Schoedler, 
contained embryos in the brood chamber. 

Distribution. Spree River (Berlin). 


12. Pleuroxus procurvus Birge, 1879 (Figures 251—253) 


Diesieeo(I2hO— ho winlate eH igucesmio— 20; Hercick, 1682: 2o0) Pilate x, 
Figure 6; Birge, 1892 (procurvatus); Brehm, 1925a:286—288, Figures 1— 
3 (Nielseni); Brooks, 1959:645, bnisumes 2; Jos, rey, Looe sone Elo 
unero4; 1960:696, Hicure I9;  1962a:) Figure 54- 


CR 


FIGURE 252. Pleuroxus procurvus, FIGURE 253. Pleuroxus procurvus, male 
female, right side (after Herrick, 1882): (after Kiser, 1950) 
R, CL — Pechora River, 17 August 1958, pre- 


paration 2086, length 0.53 mm; P — after 
Kiser, 1950; HS — after Frey, 1962a. 


Material. One female from the Pechora River. Preparation: M@GU — 
female, 2086. One female from Little Sunapee Lake, New Hampshire, 
UES. A. Preparation: MGU — female, 2516: 
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(253) 
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FIGURE 254. Pleuroxus letourneuxi, female: 


a — anterior view; AI — right antennule, ventral view; AIlI — right 
antenna, ventral view. 


FIGURE 255. Right legs of Pleuroxus letour- 
neuxi, female: 


IA, 1], V — outer view; IB — outer ramus of endite; 
III, 1V — inner view. 
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Female. Posterior and anterior margin of valves denticulate. Pos- 
terodorsal corner well developed. Posteroventral corner of valve with a 
row of denticles which continues on posterior margin of valve. Three 
dorsal denticles directed dorsally, the others posteriorly; number of 

254 denticles 6—8. Ventral margin of valve with feathered setae. Apex of 
rostrum curved anteriorly and dorsally. Head shield with rounded posterior 
margin. Head pores typical for the subfamily. Antennules ending some 
distance before apex of rostrum. Plate of labrum elongate, with rounded 
anterior margin and apex. Postabdomen with truncate distal margin. About 
14 anal denticles. Claws with 2 basal spines. Ocellus nearer to eye than 
to apex of rostrum. Length up to 0.6mm. The posteroventral corner of 
the valve of the females examined bears denticles. The row of denticles 
continues to the middle of the posterior margin of the valve. The dorsal 
denticles characteristically directed dorsally. Rostrum hook-shaped 
anteriorly and dorsally. Valve with distinct reticulation (in formalin). 
Length 0.53 mm. 

Male. Maximum height in the middle (Kiser, 1950). Posterior margin 
with 6—8 denticles. Valves with longitudinal lines. Rostrum hook-shaped. 
Antennules ending some distance before apex of rostrum. Postabdomen 
slightly tapering distally, with rounded distal dorsal end. Postanal denticles 
absent. Lateral setae present. Claws with 2 basal spines. Length 
0.39 mm - 

Distribution. North America, Pechora River (USSR). 


13. Pleuroxus letourneuxi (Richard, 1888) 
(Figures 251, 254-257) 


Richard, 1888b:46 (Chydorus letourneuxi); 1894a:19 (Chy- 
dorus); Gurney, 1909:292, Plate XI, Figures 20-23 (Chydorus); Smirnov, 
1966b:339 (obtusirostris); 1966c:163—167, 176, Rigunes 14 


Material. Several tens of females from Turkey (Kaotane; Floria, 
March 1939 (near Istanbul)). Preparations: females — MGU, ZIN, British 
Museum (London), University of Indiana (collection of Professor Frey, 
Bloomington, U.S.A.), Department of Hydrobiology, Biological Institute of 
the Czechoslovak Academy of Sciences (Prague), Zoological Institute in 
Hamburg, British Museum 77.1964.6.2.1, type Richard 78 Norman Collection 
Lise 4207-5 Ph —temale 921. 


Female. Outline of body almost circular. Height slightly less than 
length. Dorsal and ventral margin of valves strongly convex. Posterior 
margin almost straight, about “ls maximum height of body. Valves with 
distinct posterodorsal corner. Posteroventral corner rounded, without 
denticles. Head shield passing smoothly into dorsal margin. Dorsal side 
without keel. 

Ventral margin of valve serrated anteriorly and in middle; ventral 
margin of valve with feathered setae. Valve with lines in anterior part and 
with irregular polygons in posterior part. Head shield with rounded anterior 
and posterior end. Head pores typical for the subfamily. Small pores 
situated halfway between the two large pores. Small pores situated lateral 
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to median line of head shield, one of the small pores situated slightly 
anterior to the other. Rostrum directed ventrally. 


FIGURE 256. Pleuroxus letour- FIGURE 257. Pleuroxus letourneuxi, 
neuxi,ephippial female (after male, left side: 


Gurney 2902) L,P — after Gauthier, 1928b; AI — after 


Gurney, 1909. 


Antennules thick, slightly tapering distally, not reaching apex of rostrum 
but more than half length of rostrum. Antennules with a sensory seta 
distal to middle of outer margin. All sensory papillae situated on distal 
end, some of them short, others long. Antennae ending before apex of 
rostrum. Setae on antennae: 0—0—3/1-—1-—3; spines absent. Plate of 
labrum with convex anterior margin and pointed apex. 

Postabdomen short. Preanal corner differentiated but not projecting or 
pointed. Anal margin almost straight, with setae. Postanal margin con- 
vex, with about 9 groups of setae; the bases of the setae near to the claws 
are situated on the outline of the postabdomen, while the bases of the setae 
situated far from the claws pass to the lateral surface of the postabdomen. 
Lateral side of postabdomen with two rows of groups of setae; setae 
arranged in a curve in each group. Ventral side of postabdomen with 
incisions which bear setae. Claws with 2 small basal spines, the distal 
spine slightly larger. 

Intestine forming loops, with a caecum before the hind intestine. 

Ocellus slightly smaller than eye. Base of leg I bent at right angles to 

the leg; anterior margin convex, posterior margin concave. Anterior side 
with 9 rows of small setae. Outer ramus of endite with 3 setae, including 
one seta which is half the length of the others. Leg II with large setae on 
ventral margin of endite and with a well developed gnathobase with a row 
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of filtering setae. Leg II] with well developed exopodite and a gnathobase 
witharow offiltering setae. Row of filtering setae on gnathobase continuing 
into row of filtering setae on endite. Exopodite with 4 setae of different 
length, distally, its dorsal margin with 3 setae. Leg IV with a very large 
unsegmented exopodite with 7 setae. .Row of filtering setae on gnathobase 
continuing into the row of filtering setae on endite. Epipodite and, proximal 
to it, the preepipodite distinctly visible. Leg V with a very large unseg- 
mented exopodite with 3 setae on the posterior side and one seta on the 
opposite side. Epipodite and, above it, the preepipodite distinctly visible. 
Anterior side of leg with a rounded lobe. Length about 0.54mm. 

Male. Ventral margin more strongly convex than dorsal margin. 
Ventral margin of valve slightly concave anteriorly. Rostrum blunt. An- 
tennules not reaching to apex of rostrum. Two lateral sensory setae. 
Distal segments of antennae not reaching apex of antennules. Plate of 
labrum with convex anterior margin and pointed apex. Postabdomen with 
rounded dorsal distal corner. Anal denticles short, in groups. Groups of 
lateral setae present. Claws with 2 basal spines. Vas deferens opening 
ventrally, near base of claws. Hook of leg I with 2 spinules on distal end. 
Anterior side of endite of leg I with a group of strong setae opposite distal 
end of hook. Length 0.35mm. 

At low magnification, this species may be identified as Chydorus. Its 
position in the genus Pleuroxus is proved by the morphology of the 
antennules, antennae, postabdomen, and legs, and particularly by the absence 
of the row of setae on the inner surface of the ventral margin of the valves. 

Eee UNO US Nebo lion eus<1 difters from other ispecies of -2 le uo -xus 
in the absence of postanal denticles and of denticles on the posteroventral 
corner of the valves, and in the rounded apex of the rostrum. 

In females of known species of Pleuroxus, anal denticles are 
absent in P. caca (but groups of anal setae are present); the postero- 
ventwal corner of the valves of P.caca, P.chappuisi, and P.pamir- 
ensis has no denticles. This is the first time a rounded apex of the 
rostrum has been found in the genus Pleuroxus. 

Distribution. Mediterranean. 


14. Pleuroxus caca Harding, 1955 (Figure 258) 
Harding, 1955:347, Figures 79-82. 


Material. Holotype, British Museum 77.1954.8.9.81. 

Female. Integument with crests ending before the free margins of 
the valve and the head shield. Crests situated usually at right angles to long 
axis of body in ventral half of valves and parallel to axis of body in dorsal 
half of valves. Posterior margin ‘/3 maximum body height. Posteroventral 
corner rounded, without denticles. Dorsal margin strongly convex. 
Rostrum long, pointed. Antennules ending more than their own length be- 
fore apex of rostrum. Distal segments of antennae projecting beyond apex 
of antennules but not reaching apex of rostrum. Plate of labrum with con- 
vex anterior margin and pointed apex. 

Postabdomen with rounded dorsal distal corner. Dorsal margin of 
postabdomen with 10 groups of anal setae. Small lateral setae forming 
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FIGURE 258. Pleuroxus caca, female (after Harding, 1955) 


FIGURE 259. Pleuroxus pamirensis, female (after Vereshchagin, 1923) 
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curved groups. Ocellus situated nearer to eye than to apex of rostrum. 
Length to 0.6mm. 

Male. Unknown. 

DAS tres Oo uit Om). Ouch) Americar 


257 15. Pleuroxus pamirensis (Werestschagin, 1923) 
(Figures 259-261) 


Vereshchagin, 1923:33—36, 39—40, Plates II, III 
(Cornuella); Rylov, 1940:338 (Cornuella). 


Material. Three females from Lake Zor—Kul'in Pamir. Prepara- 
tions: ZIN — 1/43533.3; the test tube contains three females, one of which 
is markedly larger than the others and may be considered as the lectotype. 


\ ae 
SS 
PTE ete, 
— 


FIGURE 260. Legsoffemale of Pleuroxus FIGURE 261. Pleuroxus pamir- 
pamirensis (after Vereshchagin, 1923) ensis, male (after Vereshchagin, 1923) 


Female. Valves with distinct posterodorsal corner; posteroventral 

corner rounded, without denticles. Surface of valve smooth. There isa 
rocess which is curved posterodorsally in anterior third of valve at about 
/3 height from ventral margin. Rostrum pointed. 

Antennules reaching to half of rostrum, tapering distally, with a seta on 
the anterior margin. Exopodite of antennae slightly longer than endopodite; 
setae: 0—0—3/1—1—3. Basal segment with a spine on the outer side. 
Distal end of proximal segment of endopodite with a spine half the length 
of the middle segment. Segments with transverse rows of setae. Distal 
segments of both rami with a spine. Plate of labrum with rounded apex. 

Postabdomen with rounded distal dorsal corner. There are 13-16 anal 
denticles decreasing in size proximally and passing into a row of setae. 
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Lateral groups of spinules present, the distal spinules curved, the proximal 
ones straight. Intestine forming loops. Ocellus larger than eye, its distance 
to eye half its distance to apex of rostrum. Legs typical of the genus. 
Wes iyi not described.) MenpthytomOno mamas 

Male. Valves with lateral processes. Lateral seta of antennules large. 
Postabdomen slightly tapering distally. From 8 to 9 transverse rows of 
spinules laterally. Length to 0.66mm. 

DUG Ceti SCetOim, Irevenwe. 


Species incertae sedis 


Pleuroxus aduncoides Dybowski and Grochowski, 1895:152. 
Nomen nudum. 

IPN SMM O MUS Bititmiais Islerercaicle, IersegtIl ly Jelly isl, . Jaeree 2. 

Pleuroxus armatus (Gay, 1849). Gay, 1849:292 (Lynceus). 

PI SGUwMOxUS INAioreine wi SCaulkdlejen, \WAQSl— SA, Ieotieesg AA, 283 
1930b:346—347, Figures 19, 20. 

298 According to Bening (1941), P. bartenevi Schiklejew is obviously 
not valid because of the improbable characters given in the description. 
Shikleev (1929) stated that the concave side of the claws is directed 
opposite to the direction observed in the other Chydoridae, and that 
the basal,spinules are situated at the base of the convex side. Since 
such claws have not been found in other Chydoridae (or in other Cladocera), 
the validity of this species is doubtful. This is apparently a description 
of a malformed specimen, since the postabdomen shows signs of malforma- 
tion (irregular arrangement of the anal denticles). 

PLO Wie Ossie “lin Ge who wwiisl Ibe, IMs (Ose 20. Ieilewe Wi daiebiee 12. 

Pleuroxus Kijowiensis Dybowski and Grochowski, 1895:152. 

Nomen nudum. Rhypophilus Kijoviensis is described under a 
different number on p. 153. 

Pleuroxus nasutus (Gay, 1849). Gay, 1849:291 (Lynceus). 

Pleuroxus puteanus Rehberg, 1882:63—64. 

PU SWlig Oss IPGQUeOQCwie YEWUS Ieceeioaba, LIHOsIPilews IW, IMsoIrS As 
1940:48, Figure 1 (P. retrocurvatus Bergoamun, 1931 Ws ayeetewenceuto 
an unpublished dissertation of Bergamin, 1931; Estudio systematico des 
Cladocera des aguas do municipio de S. Paulo. These inaugural). 

IIS WiiWii) Sie eel saal lalate fe}, Ionics, GMOS 12), Ilene IML, WNieroeS Ils 
Herrick, 1884:108 (stramineus). 

According to Herrick (1884), probably a synonym of P. laevis. 

Pleurnoxus hein isipiniosus Hkmnan, 190038 bePlate (4) Hictueess0: 
Brehm, 1925b:307 (tenuispinosus). 


5. Genus Alonella Sars, 1862 


Baird, 1843:92 (Acroperus part); Sars, 1862a:40 (Alonella; 
Alona part); Schoedler, 1863:32—33, 49-52 (Lynceus, Pleuroxus, 
Acroperus); Kurz, 1875:62—64; Herrick, 1884:101—102 (section 
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Alonella); Lilljeborg, 1900:509-510; Daday, 1905:161 (Alonella); 
Birge, 1910:1048—1051; Sars, 1916:338; Bergamin, 1941:165; Bening, 
1941:318 (Alonella); Srdmek-HuSek et al., 1962:360—361 (Alonella); 
Herbst, 1962:92. 


Type species: Alonella excisa (Fischer, 1854). 

Female with oval outline. Reticulation of valves in form of polygons 
or lines. Setae situated on ventral margin of valve but not on the inner 
side. Antennules ending less than their length from apex of rostrum or 
projecting beyond it. Setae on antennae: 0—0—3/0—-1-—3. Five pairs of legs. 
Leg I with rows of setae on anterior surface of endite. Outer branch of 
endite with 3 setae, one of them hook-shaped. Leg II triangular, with narrow 
gnathobase. Leg III has rectangular exopodite with 4 setae on the posterior 
margin and 3 setae on the dorsal margin. Setae of posterior margin about 
double length of exopodite, setae of dorsal margin not longer than exopodite. 
Leg IV with large exopodite with 7 setae which become gradually larger 
from the anterior to the posterior setae. Two anterior setae sparsely 
pubescent, other setae feathered. Leg V with large exopodite with 4 setae 
including one small seta on anterior side of exopodite and 3 large setae on 
posterior side. Male smaller than female. Male distinguished by the 
modified leg I and narrowing postabdomen, which has no anal denticles in 
the adult male. Vas deferens opening at base of claws. 

The genus Alonella differs little from Pleuroxus. The only 
distinct character of the genus Alonella is that the head pores are 
situated near the posterior margin of the head shield, i.e., the distance from 
the head pores to the posterior margin of the head shield is less than that 
between the main pores. However, data on the head pores are available for 
only a few species. For differences between the genera Pleuroxus and 
Alonella it is advisable to consult the original description of Alonella. 
Sars (1862b: 288—289) describes the genus Alonella as follows: "'...3 
forms which I placed in this genus (Alona pygmaea, elongata, and 
rAleGaie a) differ in some characters from it; I noted earlier that it would 
be best to place these forms in a separate subgenus, although at least 2 of 
them show distinct affinities to other genera, and it is not clear in which 
genus they should be placed. For the first of these forms, viz.,A.pyg- 
maea,I propose the generic name Alonella. In addition to the species 
mentioned above, this genus contains two other forms collected and de- 
scribedbyme,i.e., Lynceus rostratus Koch and L.excisus Fischer 
and probably two other Lynceidae which I have not yet found, viz., EX ©1O© [9 = 
erus nanus Baird and Lynceus exiguus Lilljeborg. All these 
species, as regards the form of the valve and other characters, show close 
affinities to the rather distant genera Pleuroxus and Peracantha 
and to the genus Alona; Schoedler therefore also placed L.excisus 
Fischer in the genus Alonella. However, the species discussed here 
differ from the genus Pleuroxus in that their head is immobile and 
never so strongly compressed; the structure of the valve is also markedly 
different." 

Before the distinct differences between Alonella and Alona be- 
came known, many authors thought that it was impossible to distinguish 
between these two genera. Thus, Gurney (1927:76) stated that some species 
can be placed with equal justification in Alona or in Alonella because 
the difference between these two genera is so unclear. Frey (1961b:137) 


SIS) 


wrote that the genus Alonella was considered until recently as a kind of 
convenience for species which could not be placed with certainty in a more 
clearly defined genus. Frey further stated that Alonella was considered 
as closely related to Alona. Johnson (1956b) also considered Alonella 
as related to Alona. In order to remove any doubts as to the definition 

of Alonella it is necessary to examine the legs and head pores of the 
species of this genus. Alonella can now be clearly distinguished from 
Alona by the structure of the head pores and legs. There was confusion 
for a long time because of resemblances between some species of Alonella 
and Alona and attempts were therefore made to find reliable criteria for 
determining the genus of the species of Chydoridae involved. Alonella 
is therefore the only genus for which a division into subgenera was proposed. 

Birge (1879, 1910, 1918) proposed the following three subgenera of the 
Semis Avil Ora S liber. 

1. Subgenus Pleuroxalonella Birge, 1910. Birge (1910) placed in 
this subgenus those species in which the rostrum is slightly longer than the 
antennules ‘and not curved, viz.,A.excisa (Fischer), IN 5 @xet OU 2) (Lillje- 
borg),and A. breviceps Stingelin. Later Brehm (1933) added A. nas- 
uta Smith and A. granulata Brehm. Brehm also placed in this sub- 
genus A.brachycopa (insufficiently described) and A. nitidula 
(which we place in the genus Chydorus because of the presence of a row 
of setae on the inner surface of the ventral margin of the valve). 

2. Subgenus Alonella s.str. Birge, 1910. Rostrum long, curved, 
much longer than antennules. Postabdomen has only anal denticles. 

A. rostrata (Koch), A. dadayi Birge,and A.acutirostris Birge 
were also placed in this subgenus. These species now form the genus 
Disp ay wiao naa bine allsouplacedae wsnyaanral (Baird) in the subgenus 
AVVO med WaSriStic. 

3. Subgenus Paralonella Birge,1910. Rostrum hardly longer than 
antennules. Postabdomen with small anal denticles and usually with groups 
of lateral setae. This subgenus contains A.dentifera Sars and 
A.lineolata Sars. A.karua, A.davidi, and A. globulosia were 
also placed here, but our data on the structure of the legs and head pores 
prove that they belong to the subfamily Aloninae. A.dentifera also 
belongs to the genus Alonella because of the structure of the head pores. 
The morphology of the legs and head pores of A. lineolata is unknown. 
A.dentifera,the only species which can be placed with some justification 
in this subfamily, closely resembles the forms of the subgenus Pleurox- 
alonella in its general form and head pores. We believe therefore that 
there is no reason for retaining the subgenus Paralonella. Johnson 
(1956b) stated that Alonella may become a natural genus after elimination 
of the subgenus Paralonella (i.e.,its transfer to the genus Alona). 


Key to Species of the Genus Alonella according to Females 


1 (16). Antennules almost reaching apex of rostrum. 

2 (11). Valve with projecting posterodorsal and posteroventral corners. 
3 (10). Valves with lines and reticulation. 

4 (9). Valves with lines extending at first dorsally and then ventrally 


(Figure 267). 
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5 (8). Valves with longitudinal striation inside the polygons. 
6 (7). Postabdomen with truncate apex.... 1. A.excisa (Fischer, 1854). 
7 (6). Postabdomen with rounded tapering apex ...-.........+-.--. 
RNR SE ride cL tcbhs Mahle ch MRL go DS sala ok Wh ee Seco AwpuUlchellancierci ck eos: 
8 (5). Valves without longitudinal striation inside polygons ......... 
Sea? a, E83 Raul belsutia. Bayer te xe 3. A.exigua (Lilljeborg, 1853). 
9 (4). Valves with lines extending anteroventrally-posterodorsally 3 
esi at aewitiog elas eae Sec tee ee Ae rana, (Band! 1850). 
HOv(3)): valle punctate, without lines or reticulation .......... 
Bg Oe On tust a0000 0050 gibian shia PebsngAvonaiuietdBnehintigs3. 
11 (2). Valve with rounded, Mdistimet posterodorsal and posteroventral 
corners. 


12 (15). Postabdomen with rounded end. 
13 (14). Posteroventral corner of valve without denticles. Valve with longi- 


tudinal line's!” 2. 3. 3... Se oe eile) SO. Ac lineotatal Sars sl OlOie 
14 (13). Posteroventral corner of Value with denticles. Valve without 

oyavemiiabichbaeull Inte} 5 5 6 568 6 66 bo Glo ooo 7. A.dentifera Sars, 1901. 
15 (1). Postabdomen with truncate end. Four distal teeth wide, the others 

SOWMUIGICIN 06 61010 5.000.460 Sooo oOo oo 6 io AS MISE Soma, LIOR). 


16 (1). Antennules ending far before apex of rostrum. 

17 (20). Postabdomen widest in proximal part. Ocellus situated nearer to 
eye than to apex of rostrum. 

18 (19). Height of posterior margin slightly less than maximum height. 
About 11 anal denticles....9. A.reticulata (Henry, 1919) comb. n. 

19 (18). Height of posterior margin Aen less than maximum height. 
About 16 anal denticles .... 10. A.jugosa (Henry, 1919) comb. n. 

FON Ga) ae ostabdomentwidest ini distal pest et taney ier. tee tes le) lllcl (o (alo velo 
LE t5 ae i i Se pee eo oe) iihy Agiimejsing (lena, 1O22)) corals. ia. 


Key to Species of Known Males of the Genus Alonella 


1 (4). Postabdomen strongly tapering distally. 

2 (3). Valves with longitudinal striation inside polygons..... I. “A. excisa- 
3 (2). Valves without longitudinal striation inside polygons... 3. A.exigua. 
41). . Postabdomen not strongly tapering distally <..<.-.-.- 4. A.nana. 


1. Alonella excisa (Fischer, 1854) 


Female. Posterior margin of valve almost straight, half maximum 
height. Posteroventral corner of valve serrated. Reticulation in form of 
lines extending from the anterior end posterodorsally. The lines are fused 
into a honeycomb pattern in some places. Fine longitudinal lines inside 
polygons. Rostrum blunt. Head shield with rounded posterior margin. 
Distance from head pores to posterior margin of head shield shorter than 
distance between main head pores. Antennules with a sensory seta distal 
to middle of margin. All esthetascs terminal, some of them reaching 
anterior margin of rostrum, others slightly longer and projecting beyond 
margin of rostrum. Setae on antennae: 0—0—3/1—1—3,spines: 1—0— iy) 
0—0—1. Plate of labrum with convex anterior margin and blunt apex. 
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Postabdomen short. Anus with blunt proximal corner. Anal margin with 
setules. About 10 anal denticles. Claws with 2 basal spines. Ocellus 
slightly nearer to eye than to apex of rostrum. Legs typical for the genus. 
Outer branch of exopodite of leg I with 3 setae of slightly different length. 
Length to 0.45 mm. 

Male. Posterodorsal corner of valves situated higher than in female. 
Ventral margin of valve with a process in the middle. Reticulation as in 
the female. Antennules with a 2-segmented flagellum in middle of anterior 
margin. Postabdomen narrowing, without anal denticles. Claws S-shaped, 
with 2 basal spines. Vas deferens opening at base of claws. 

Biology. Monocyclic at vegetation periods of less than 6 months; if 
the vegetation period lasts 6—8 months, they are dicyclic and become 
gradually tricyclic and secondarily dicyclic later in the vegetation period 
(Vereshchagin, 1912c). 


Key to Subspecies of A. excisa according to Females 


1 (2). Posteroventral corner of valves with one or several blunt denticles 


ice Mint A Bed SHS Loe la. A.excisa excisa (Fischer, 1854). 
DAG): Postorovential corner of valves ending in a pointed denticle or 
LOUMCS ee tel cee nee et eis lb. A.excisa clathratula Sars, 1896. 


la. Alonella excisa excisa (Fischer, 1854) 
(Figures 262, 263, 264) 


Lilljeborg, 1853:206 (Lynceus nanus); Fischer, 1854:428—429, 
Plate 3, Figures 11-14 (Se excisus); Schoedler, 1862:26, Plate II, Fig- 
ure 38 (Pleuroxus excisus); 1863:49, Plate 2, Figure 38 (P.exci- 
sus); Fri¢, 1872 (Lynceus exiguus); Matile, 1890:49, Figures 38, 38a, 
38b (Pleuroxus excisus); Wesenberg-Lund, 1895:127, Plate IV, Fig- 
ure 16 (P. exiguus); Stingelin, 1895:253, Plate VII, Figures 38, 39 (P.ex- 
cisus); Lilljeborg, 1900:510—513, Plate LXXII, Figures 9-19 (excisa); 
Vereshchagin, 1913a:204—205, Figures 26-27 (setos a); Bening, 1941:320— 
323, Figure 133; Frey, 1959:38, Figure 41 (excisa); 1962a, Figure 41; 
Sr4mek-Hufgek et al., 1962:361—363, Figure 135 (excisa); Herbst, 1962:94, 
Figure 76 (excisa); Negrea, 1966a:146 (excisa); Smirnov, 1966c, 
Bee sh (excisa); Fryer, 1968:180—182, Figure 53 (excisa); Rey and 
Saint-Jean, 1968:113, Figure 27 (excisa). 


Material. Numerous females from the Rybinsk Reservoir, the 
Vashutkiny Lakes in the Arkhangelsk Region, the delta of the Terek, and Lake 
Kyla-Kol' in Southern Kirghizia. Several females from the Lenkoran!' 
district, from Lake Bugun-Kul' in the Aktyubinsk Region, One female from 
Lake Issyk-Kul'. Several females from the Altai Territory. Preparations: 
MGU — females 542, 546, 547, 414, 542, 545, male 1512. ZIN — female 
53880 (543), male 53881 (1493). Ph — female 1223, male 1500. 

Female. Posteroventral corner of valve with one or several blunt 
denticles. 

Distribution. Ubiquitous. 
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FIGURE 262. Alonella excisa excisa, female, length 0.33 mm: 


La — Rybinsk Reservoir, 15 August 1962; Lb — Rybinsk Reservoir, 21 
June 1962, preparation 543; Lc — Rybinsk Reservoir, 3 May 1962, pre- 
paration 414; P — Lenkoran' district, 25 May 1963; HS — after Frey, 
1962a; AI — right antennule, ventral (Rybinsk Reservoir, Borok, 


3 May 1962). 
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FIGURE 263. Legs of female of Alonella excisa excisa, left side (Rybinsk Reservoir, 


3 May 1962): 
IA, IV — inner side; IB — outer branch of endite, outer side; II, Il], V — outer side. 
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FIGURE 264. Alonella excisa ex- FIGURE 265. Alonella excisa 
cisa, male (after Lilljeborg, 1900) clathratula, female (after Sars, 1886) 


FIGURE 266. Distribution: 


1— Alonella excisa clathratula; 2—A.exigua exigua. 
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lb. Alonella excisa clathratula Sars, 1896 (Figures 265, 266) 


Sars, 1896b:43—45, Plate 6, Figures 7-8 (clathratula); 1901:62-63, 
Plate X, Figures 5, 5a (clathratula); Grochmalicki, 1915:225—226, 
Plate 6, Figures 7a,b (kulc Zynskii syn. n); Delachaux, 1919:31, Plate III, 
Figure 6 (var. clathratula); Henry, 1922:48—49, Plate VI, Figure 6, 6a 
(clathratula); Harding, 1955:345, Figures 69-70 (var. clathratula). 


Female. Posterior margin smooth. Posteroventral corner almost 
forming a right angle, ending in a single denticle or rounded. Rostrum 
pointed. Valves with reticulation, with transverse lines anteriorly. Claws 
with one basal spine (Henry, 1922: Brehm, 1933b). Length to 0.45mm. 

Distribution. Neotropical Region, South Africa, Australia, Java. 


2. Alonella pulchella Herrick, 1884 (Figure 267) 
Herrick, 1884:103, Plate Q, Figures 1, 2, 3. 


Material. According to description. 


FIGURE 267. Alonella pulchella, female (after 
Herrick, 1884) 


Female. Ratio of height to length 1:1.3. Posteroventral corner of 
valve with 4 denticles pointing in different directions. Valves with reticula- 
tion; polygons short ventrally, oblong dorsally; head shield with longitudinal 
lines. Polygons with longitudinal striation. Antennules almost reaching 
apex of rostrum. Postabdomen with blunt distal dorsal end. Preanal 
corner differentiated. Anal denticles and lateral setae present. Length 
0.27mm. 

Male. Unknown. 

Distribution. Minnesota, U.S.A. 


3. Alonella exigua (Lilljeborg, 1853) 


Female. Maximum height in middle,ratio of height to length 1:1.6. 
Posterior margin of valve straight, half maximum height. Posterodorsal 
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corner of valve distinct. Posteroventral corner of valve with a denticle 
and another one ventral to it; 1—2 denticles dorsally. Denticles very 
variable and having a different number on the right and left valve. Valves 
with lines extending anterodorsally-posteroventrally; some polygons with- 
out longitudinal striation. Rostrum blunt. Head shield with exposed 
posterior margin. Distance from head pores to posterior margin of head 
shield shorter than distance between main pores (Frey, 1959, 1962a). Retic- 
ulation of head shield like that of valve. Antennules ending a short 
distance before apex of rostrum, with a sensory seta distal to middle of 
posterior margin. Setae on antennae: 0—0—3/0—1—3. Plate of labrum 
with convex anterior margin and pointed apex. 

Postabdomen tapering distally. Preanal corner projecting. Anal margin 
with setules. Distal dorsal margin with 2 rows of about 10 anal denticles. 
Claws with 2 basal spines. Ocellus situated halfway between eye and apex 
of rostrum. Legs typical for the genus. Length to 0.42mm. 

Male. Posterior margin half maximum height. Valve with distinct 
posterodorsal corner. Antennules almost reaching apex of rostrum; es- 
thetascs of different length and projecting beyond margin of rostrum. 
Sensory seta situated slightly distal to middle of ventral margin of antennule. 
Postabdomen narrowing distally. Preanal corner distinct. Dorsal margin 
without anal denticles. Lateral setae present. Claws with 2 basal 
denticles. Vas deferens opening at base of claws. Antennules, eye, and 
ocellus telatively larger than in the female. Length to 0.27mm. 

Juvenile male. Postabdomen as in female. 


Key to Subspecies of A. exigua according to Females 


1 (2). Posteroventral corner of valve with denticles. .............-: 
Sy Dre, Cae EN ele oe 3a. A.exigua exigua Goalebore, 1853). 
Bi), Dostenoventaal corner of valve rounded, without denticles..... 
66008 so eeeieie el tae ODL ee xi gua MmpUtica seni yelorder 1900. 


3a. Alonella exigua exigua (Lilljeborg, 1853) 
(Figures 266, 268-271) 


Hischerr. Gok ho2) Pilate xerbi ounces  lr2 (Lyne eus aculeatus); 
Lilljeborg, 1853:79, Plate VII, Figures 9,10 (L. exiguus); Schoedler, 
1863:51 (Pleuroxus exiguus); 52-53 (P.aculeatus); P.E. Muller, 
1867:187—188, Plate IV, Figures 16,17; Norman and Brady, 1867:384—385, 
Plate XXI, Figure 3, Plate XVIII, Figure 3 (Lynceus exiguus); Kurz, 
1875:64—65, Plate 3, Figure 6; Daday, 1888:91, Plate 1, Figures 38-39 
(Pleuroxus transylvanus syn.n., described after specimen with 
malformed postabdomen); Matile, 1890:152, Plate V, Figures 39, 39a 
(Pleuroxus griseus); Lilljeborg, 1900:513—517, Plate LXXII, Figures 
20,26 (exigua); Arévalo, 1916:60, Figure 24 (hispanica); Bening, 
1941:323—325, Figure 134 (exigua); Frey, 1959:38, Figure 41; 1962a, 
Figure 41 (exigua); Sramek-HuSek et al., 1962:363—365, Figure 136 
(exigua); Herbst, 1962:94, Figure 77 (exigua); Fryer, 1968:272—280, 
Figures 50,51, 52 (exigua). 
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FIGURE 268. Alonella exigua exigua, female, length 0.32 mm: 


P,L, AI, All— Cherepovets Reservoir; CRa — posteroventral corner of right valve; 
HS — after Frey, 1962a; HP — Lake Poletskoe, Moscow Region, 22 August 1963, 
preparation 1034; CRb — after Vereshchagin, 1912a. 


FIGURE 269. Legsoffemale of Alonella 
exigua exigua (Cherepovets Reservoir, 
Goritsy ,21 October 1963): 


I — left leg, inner side; II,V — right legs, 
outer side; III — left leg, outer side; IV — 
right leg, inner side. 
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FIGURE 270. Alonella exigua exigua: 


a — adult male, left side, length 0.31 mm (Cherepovets Reservoir, Goritsy, 21 Oct ober 
1963); b — juvenile male, length 0.28 mm (Shugor River, kurya,* Komi ASSR, 
24 August 1958, preparation 1522). 


* {Long narrow oxbow, detached from river at upper end only.] 


FIGURE 271. Legs of male of Alonella exigua exigua, right side 
(Cherepovets Reservoir, 21 October 1963): 


I, II, V — outer side; II,1V — inner side. 
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Material. Numerous females from the Cherepovets Reservoir, Lake 
Poletskoe in the Moscow Region, the Komi ASSR, and ponds in the Perm 
Region. Two females from Lake Karnak-Kul' in the Aktyubinsk Region. 
One female from the White Nile. Several females from a pond near the 
port of Macquarie, Australia. Numerous males from the Cherepovets 
Reservoir and the Komi ASSR. Preparations: MGU — females 933, 1026, 
933, 1028, 1033, 1034, males 1508, juvenile male 1522. ZIN — female 53882 
(1028), male 53883 (1511). Ph — female 1480, male 1507. 

Female. Posteroventral corner of valve with denticles of varying 
number and form. 

Distribution. Holarctic and Ethiopian regions, Furopean USSR as far 
as the Baikal area in the east. 


3b. Alonella exigua mutica Lilljeborg, 1900 
Lilljeborg, 1900:516 (f. mutica). 


Material. According to description. 
Female. Posteroventral corner of valves rounded, without denticles. 
Distribution. Sweden, Estonian SSR. 


4, Alonella nana (Baird, 1850) (Figures 272—275) 


Baird, 1843:92, Plate III, Figure 8 (Acroperus nanus); 1850:130, Plate 
XVI, Figure 6 (Acroperus nanus); Lilljeborg, 1853 (Lynceus nanus); 
Sars, 1862a:162-163 (Alona pygmaea); 1862b:288, 301 (pygmaea); 
Schoedler, 1862:26 (Pleuroxus transversus); 1863:33 (Acroperus 
nanus), 50, Plate 3, Figures 52, 53 (Pleuroxus transversus); 

P.E. Miller, 1867:181—182, Plate IV, Figures 10,11 (Alona transversa); 
Kurz, 1875:67—68, Plate III, Figure 7; Hellich, 1877:100 (Pleuroxu S 
nanus); Daday, 1883:9-11, Plate 1, Figures 2,5 (P.tusnadiensis); 
1884:180 (P .tusnadiensis); 1888:90, Plate I, Figures 27, 28, 29 (P.tus- 
nadiensis); 92, Plate I, Figures 22,23 (P. griseus); Sars, 1891:48; 
Lilljeborg, 1900:517—520, Plate LXXII, Figures 27-31; Bening, 1941:319- 
320, Figure 132; Frey, 1959:38, Figure 43; 1962a, Figure 43; Sramek- 
HuSek et al., 1962:365—366, Figure 137; Herbst, 1962:94, Figure 75; Negrea, 
1966a:146; Fryer, 1968:283—286, Figures 54, 55. 


Material. Several females from the Komi ASSR. One female from 
a lake near Orenburg. Preparations: MGU — female 95. ZIN — female 
53884 (1778). 

Female. Dorsal margin strongly convex. Posterodorsal corner of 
valve situated in median line. Posterior margin almost straight. Postero- 
ventral corner of valve with one, sometimes with two denticles. Lines on 
valve directed anteroventrally-posterodorsally. Rostrum pointed. Head 
shield with rounded posterior margin. Distance from head pores to 
posterior margin of head shield shorter than distance between main pores 
(Frey, 1959). Antennules with a sensory seta distal to middle of posterior 
margin. Setae on antennae: 0—0—3/0-1-—3. Plate of labrum with pointed 
apex. 
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FIGURE 272. Alonella nana, female, length 0.23 mm (Shchugor River, 
brook, Komi ASSR, preparation 95): 


HS — after Frey, 1962a; CL,CR—Lem'yu River, Komi ASSR, 20 August 1964, 
preparation 1778, anterior margin of head from the right side; HP — Pechora 
River near Kuz'dibozh, Komi ASSR, 16 August 1963. 


FIGURE 273. Legs of female of Alonella nana, right side (Pechora River, 
Kuz'dibozh, 16 August 1963): 


1,1] — outer side; III,1V,V — inner side. 
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FIGURE 274. Alonella nana, 
male (after Lilljeborg, 1900) 


FIGURE 275. Distribution: 


1—Alonella nana; 2—A.dentifera; 3—A.unispina. 


FIGURE 276. Alonella granulata, female (after Brehm, 1933b) 


827 


Postabdomen short. Proximal corner of anus distinct. About 6 anal 
denticles. Claws with 2 basal spines, proximal spine small, its concave 
margin with setae (Frey, 1958). Intestine with loops in 1.5 turns. Ocellus 
nearer to eye than to apex of rostrum. Legs typical for the genus. Length 
to 0.26mm. 

Male. Valve with a process on ventral margin. Posteroventral corner 
of valve with a denticle. Antennules not reaching apex of rostrum, with a 
2-segmented flagellum distal to middle of anterior margin. Postabdomen 
short, wide; about 5 anal denticles. Preanal corner projecting. Claws 
with a basal spine. Intestine forming loops. Ocellus situated halfway 
between eye and apex of rostrum. Length to 0.24mm. 

Distribution. Holarctic Region, European USSR to Baikal area. 


5. Alonella granulata Brehm, 1933 (Figure 276) 
Brehm, 1933a:737—738, Figures 34, 35. 


Material. According to description. 

270 Female. Posterior margin of valve less than maximum height by a 
factor of 2.5. Posteroventral corner with denticles. Valve punctate. 
Rostrum pointed. Antennules not reaching apex of rostrum. Plate of 
labrum with pointed apex. Postabdomen slightly tapering distally. Pre- 
anal corner not projecting. Lateral setae absent. Ocellus nearer to eye 
than to apex of rostrum. Length to 0.38mm. 

Male. Unknown. 
Distribution. Java, Brazil. 


6. Alonella lineolata Sars, 1901 (Figure 277) 
saues), UDO Oe), Plus WS laienbwees) I, ei. 


Material. According to description. 

Female. Maximum height in middle of body. Posterodorsal and 
posteroventral corners of valve rounded. Valve with longitudinal lines 
parallel to dorsal margin. Antennules almost reaching apex of rostrum. 
Plate of labrum rounded. Postabdomen with slightly projecting preanal 
corner. Distal margin rounded, slightly projecting. Anal denticles small, 
situated in distal part of dorsal margin of postabdomen. Lateral setae 
absent. Claws with small basal spine. Ocellus situated slightly nearer to 
eye than to apex of rostrum. Length 0.31mm. 

Male. Unknown. 

Distribution. Southern Brazil. 


7. Alonella dentifera Sars, 1901 (Figures 275, 278, 279) 


Sars, 1901:61—62, Plate X, Figures 4, 4a; Daday, 1905:162—163, Plate X, 
Figures 10,11; Frey, 1959:38, Figures 45, 46; 1962a, Figures 45, 46. 


Material. According to description. 
Female. Maximum height of valve far before middle. Valve slightly 
reticulate. Rostrum blunt. Head shield with broadly rounded posterior 
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FIGURE 277. Alonella lineo- FIGURE 278. Alonella dentifera, 
lata, female (after Sars, 1901) female (after Sars, 1901) 


FIGURE 280. Alonella nasuta, female (after Smith, 1909) 


lke off. 


FIGURE 279. Alonella dentifera, FIGURE 281. Alonella reticulata, 
female: female (after Henry, 1922) 


P — after Sars,1901; HS — after Frey, 
1962a. 
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margin. Head pores situated near posterior margin of head shield. 
Posteroventral corner of valve with 1—3 denticles. Antennules ending a 
short distance before apex of rostrum. Plate of labrum rounded. Post- 
abdomen with slightly projecting preanal corner. Distal margin rounded, 
not projecting. According to Brooks (1959), about 12 anal denticles and 
about 12 lateral groups of setae. Claws with a long basal spine. Intestine 
forming loops, with 1.5 turns. Ocellus situated slightly nearer to eye than 
to apex of rostrum. 

Male. Length 0.35mm. 

Distribution. North and South America (Figure 275). 


8. Alonella nasuta Smith, 1909 (Figure 280) 
Smith, 1909:84, Plate 16, Figures 4, 5. 


Material. According to description. 

Female. Posterodorsal and posteroventral corners of valve rounded. 
Valves with longitudinal lines, without striation. Rostrum long. Antennules 
not reaching apex of rostrum. Postabdomen with 4 short wide anal 
denticles and about 5 groups of setae. Anal margin concave. Claws with 
2 basal spines (Brehm, 1933b). Ocellus situated nearer to eye than to apex 
of rostrum. Length 0.5mm. 

Male. Unknown. 

Distribution. Tasmania. 


9. Alonella reticulata (Henry, 1919) comb. n. (Figure 281) 


Henry, 1919:478—479, Plate XLII, Figures 13,14 (Pleuroxus retic- 
ulatus); 1922, Plate VII, Figures 2,2a (P. reticulatus). 


Material. According to description. 

Female. Maximum height before middle of body. Valve with straight 
posterior margin. Posterodorsal corner distinct. Posteroventral corner 
ending in a blunt denticle. Valve reticulate and punctate. Rostrum 
pointed. Antennules one half length of rostrum. Postabdomen widest in 
proximal part. Preanal corner differentiated, blunt. Claws with 2 basal 
spines, proximal spine very small. About 11 anal denticles. Lateral setae 
in 7 groups. Intestine forming loops, with a caecum. Ocellus situated 
nearer to eye than to apex of rostrum. 

Male. Unknown. 

This form resembles species of Alonella and is placed in this genus 
until a more detailed study is made. The genus cannot be determined with 
certainty, since the head pores have not been described. 

Distribution. Southeast Australia. 


10. Alonella jugosa (Henry, 1919) comb. n. (Figure 282) 
Henry, 1922:46, Plate VII, Figures 5, 5a (Chydorus jugosus). 


Material. According to description. 
Female. Posteroventral corner of valve without denticle. Valve with 
lines. Rostrum pointed. Antennules ending far before apex of rostrum. 
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Esthetascs reaching beyond middle of rostrum. Labrum with a narrow lobe 
directed posteriorly. There are 14-16 anal denticles accompanied by 
setae. Claws with 2 basal spines. Ocellus slightly smaller than eye, 
situated near the eye, far from apex of rostrum. Length 0.74mm. 

An inner row of setae on the ventral margin of the valve, a characteristic 
of Chydorus,has not been described. Without a more detailed study, 
this species should therefore be placed in the genus Alonella. 

Male. Unknown. 

Distribution. Southeast Australia. 


FIGURE 282. Alonella jugosa, female FIGURE 283. Alonella unispina, 
(after Henry, 1922) female (after Henry, 1922) 


11. Alonella unispina (Henry, 1922) comb. n. 
(Figures 275, 283) 


Henry, 1922:46, Plate VII, Figures 4, 4a (Chydorus unispinus); 
Brehm, 1931:498—499, Figures 5, 6. 


Material. According to description. 

Female. Posteroventral corner of valve with a denticle directed 
posteriorly. Rostrum pointed. Antennules ending far before apex of 
rostrum. Plate of labrum oblong, with smooth margin. Postabdomen with 
distinct anal incisions. Claws curved, with 2 basal spines. Anal denticles 
in 12-15 groups. Ocellus slightly nearer to eye than to apex of rostrum. 
Intestine forming loops, with a caecum. 

Male. Unknown. 

Distribution. Australia, New Zealand. 


Species incertae sedis 


Alonellatbrachycopa Brehm,1931:497—498, Figures 3;4. 
Alonella brasiliensis Bergamin, 1935:284—285, Figures 1, 2. 
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Alonella excisa var. goplana Dybowski and Grochowski, 1895:152. 
Nomen nudum. 

Alonella excisa var. miraticensis Dybowski and Grochowski, 
1895:152. Nomen nudum. 

Alonella excisa var. szszorsiana Dybowski and Grochowski, 
1895:152. Nomen nudum. 

Alonella excisa var. wojnowiensis Dybowski and Grochowski, 
1895:152. Nomen nudum. 

ASomie I War siast 2 plat as clat (Chien wHOWi07 53.2 — oa on Miounces pleae on 

Alonella leei Chien, 1970:532, 533, 536-538, Figures 4, 5. 

Alonella piasti (Dybowski and Grochowski, 1895). Dybowski and 
Grochowski, 1895:152 (Lynceus piasii). Nomen nudum. 

Alonella rostrata var. kromanensis (Drybowski and Grochowski, 
1895). Dybowski and Grochowski, 1895:151 (Lynceus rostratus var. 
Kromanensis). Nomen nudum. 


6. Genus Disparalona Fryer, 1968 


Lilljeborg, 1900:482 (Lynceus, part); Birge, 1910:1049 (subgenus 
Alonella s.str.); Fryer, 1968:286—287, 294; Smirnov, 1969a:559. 


iuyapiey Sipleiciies:;) Dis pian allionial rostrata (Koch 19419): 

Body oblong. Valve with polygons or lines. Rostrum long. Antennules 
ending more than their own length before apex of rostrum. Antennae with 
7 setae and 3 spines. Postabdomen with anal spines and isolated lateral 
setae. 

The exopodite of leg lof D. rostrata bears a single seta; the outer 
branch of the endite bears 3 setae, the anterior lobe of the inner branch of 
the endite 4 setae, the posterior lobe 3 setae, and the posterior side of the 
endite 4 setae. The setae of the soft row on the endite on leg III of 
D.rostrata are enlarged, in contrast to all other Chydoridae. The setae 
of the soft row of leg IV are smaller than those of the hard (outer) row. 
Intestine with a caecum. 


Key to Species of the Genus Disparalona according 
to Females 


1 (2). Rostrum directed VientRaliy pei mre.. eee 1. D. rostrata (Koch, 1841). 

2 (1). Rostrum directed posteriorly. 

3 (4). Plate of labrum with convex, smooth anterior margin. Preanal 
COinere MbUsaelly joicOyjSCumaey? 5 o94 6.0 0 0 2. D.acutirostris (Birge, 1879). 

4(3). Anterior margin of plate of labrum undulate or with a process. 
Preanal Connersstronpily spol ec tin owas 3. D.dadayi Birge, 1910. 


1. Disparalona rostrata (Koch, 1841) 


Female. Posteroventral corner of valve rounded, with 1—3 denticles 
or without denticles; right and left valve sometimes with a different number 
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of denticles on the posteroventral corner. Valves with distinct postero- 
dorsal corner. Maximum height in middle of body. Valve with longitudinal 
lines which are fused in some places. Lines on valve projecting in anterior 
view (Figure 104). Rostrum long, pointed. Head pores typical for the 
subfamily. Antennules half length of rostrum. Anterior margin of anten- 
nules with a sensory seta closer to distal end. Spines on antennae 1-—0-1/ 
0-0-1. Spine on basal segment of endopodite of antenna longer than second 
segment. Natatorial seta on second segment of exopodite comparatively 
long, basal segment reaching beyond middle of terminal spine. Plate of 
labrum with rounded apex. 

Postabdomen elongate, with convex dorsal and ventral margin. Distal 
corner of postabdomen smoothly rounded. There may be a small spinule 
proximal to the large basal spine. Margin of anus concave, with setae in 
distal part. Preanal corner not projecting. There are 10—13 anal 
denticles. Ocellus nearer to eye than to apex of rostrum. 

Exopodite and outer branch of endite of leg I situated relatively high 
(nearer to base of leg). Outer branch of endite of leg I with 2 thin setae of 
almost equal length and with a hooklike seta one quarter their length. 

Anterior lobe of inner branch of endite of leg I with 4 setae, posterior 
lobe with 3 setae. Posterior side of endite of leg I with 4 setae, one of them 
bent at right angles to stem of endite. 

Endite of leg III divided, the part near the gnathobase with 5 short setae 
and a sensilla. Part of endite situated far from gnathobase with 3 thin setae; 
setae 7 and 8 long, seta 6 very small. Endite with 6 large, scattered, soft 
setae. Setae D, E, and F of the soft row are especially well developed. 
Adjacent hard setae 7 and 8 very thin, seta 6 small because of suppression 
by the well developed soft setae (in other species of Chydoridae the soft 
setae are suppressed by the well developed hard setae). Filtering fan of 
gnathobase with 8 setae. 

Endite of leg IV with 4 hard and 4 soft setae. Filtering fan of gnathobase 
with 4 setae. Leg V has lobed endite with 2 setae. Remnant of gnathobase 
present. Filtering fan of gnathobase of leg V with 3 setae. Other charac- 
ters of legs typical for the genus. Our illustrations of the legs of the fe- 
male D. rostrata correct those published by Lilljeborg (1900) as follows. 
Exopodite of leg III with 7 setae; Lilljeborg does not show the two ear- 
shaped processes above the anterior seta on the exopodite of leg V. Length 
(12 August 1960) 0.35 (1st stage) to 0.5mm, minimum length of gravid fe- 
males 0.39mm (3rd stage). 

Male. Posteroventral corner of valve rounded, with a denticle. Maxi- 
mum height anterior to middle. Valve with lines which project beyond the 
surface in anterior view. Antennules not reaching apex of rostrum. 
Anterior margin of antennules distally with a sensory seta and even more 
distally with a 2-segmented flagellum. Esthetascs terminal, one of them 
subterminal on posterior margin of antennule. Postabdomen tapering 
distally. Anal spinules absent. Groups of lateral setae present. Preanal 
corner not projecting. Claws without basal spines. Leg I with a hook and 
a group of setae opposite the apex of the hook. Outer branch of endite with 
3 setae of slightly different length. Exopodite of leg I with a seta which is 
longer than the longest seta on the outer branch of the endite. Van deferens 
opening at base of claws, ventral to them. Length to 0.45mm. 
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Juvenile male. Postabdomen resembling that of female. Claw with 
a basal spine. Length 0.37mm. 
Biology. Inhabits the open littoral. 


Key to Subspecies of D. rostrata 


1 (2). Valves with pattern of polygons but without tubercles ......... 
batty. the i Rustoetiren y. t25 a ge la. D. rostrata rostrata (Koch, 1841), 

2). Vailves! with pattern of polygons and tuberclesm je siess-:nete an neee 
1. RE ine Bre Lee lb. D. rostrata tuberculata (Herr, 1917). 


la. Disparalona rostrata rostrata (Koch, 1841) (Figures 284-287) 


Koch, 1841:36, Plate 12 (Lynceus rostratus); Fischer, 1854:430— 
431, Plate III, Figures 17—20 Gist. griseus); P.E. Muller, 1867:182—-183, 
Plate IV, Figure 12 (Alona); Kurz, 1875:66, Plate Il, Figure 7 (Alonella 
rostrata); Dybowski and Grochowski, 1898a (Lynceus ie iotel le = 
wiczii syn.n. Synonymized after examination of the type, one female 
from the western Ukraine and deposited in the Zoological Museum of L'vov 
State University); Weltner, 1899:9 (Alonella neumanni); Lilljeborg, 
1900:482—487, Plate LXIX, Figures 7-21 (Lynceus rostratus); Bening, 
1941:272-274, Figure 112 (Rhynchotalona rostrata); Frey, 1959:38, 
Figures 47, 48 (Alonella rostrata); 1961b:129—138, Plate I; 1962a, 
Figures 47, 48 (Alonella rostrata); Sramek-HuSek et al., 1962:350-— 
352, Figure 130 (Rhynchotalona rostrata); Herbst, 1962:92, Figure 74 
(Alonella rostrata); Sebestyén, 1965:207—210, Plate 5 (Alonella 
rostrata); Negrea, 1966a:145-146 (Alonella rostrata); Fryer, 
1968:287—295, Figures 56—61; Smirnov, 1969a:549-559, Figures 1, 5, 9, 10, 
aacael ale 


Material. Numerous females from the Volga reservoirs of Uglich, 
Cherepovets, Kama, and Volgograd, the Pechora River, the Kalinin pond in the 
Perm Region, ponds in the Yakot' fish farm, the Amur basin. One female 
from Lake Muolan- Yarvi (Karelian Isthmus). One female from the Ket! 
River, western Siberia. One female from a pond in the Kalgan-Chirchik 
fish farm near Tashkent. One female from the western Ukraine. Numerous 
males from the Rybinsk Reservoir. One female from a pond near Omsk. 
Preparations: MGU — females 611, 656, male 1975, juvenile males 1988, 
1660. ZIN — female 53885 (320), male 53886 (1951). Ph — female 402, 
male 1923. 

Female. Valve reticulate but without tubercles. 

Distribution. MHolarctic Region. 


lb. Disparalona rostrata tuberculata (Herr, 1917) 
(Figure 288) 


Herr, 1917:112 (Rhynchotalona rostrata var. tuberculata). 


Material. Females from Bol'shoi Tabisan (Amur basin). Preparation: 
MGU — female 1081. 
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FIGURE 284. Disparalona rostrata rostrata, female, length 0.48mm 
(Il'd River, 10 August 1962): 


CRa — Lake Karga, Chita Region,18 July 1964; Cb, Cc, Cd — variation in 
denticles on posteroventral corner of valve; L — labrum (Uglich Reservoir, 
23 July 1962); HS — after Frey, 1962a; P — Il'd River,10 August 1962; 

All — left antenna (Uglich Reservoir, 23 July 1962); V — Volgograd Reser- 
voir, 26 July 1961, preparation 611; H — head, ventral (Pechora River, 

4 August 1962). 


FIGURE 285. Legs of female of Disparalona rostrata rostrata (Uglich 
Reservoir, 23 July 1962): 


IA — left leg, anterolateral; IB — outer part of endite of left leg I, lateral; 
II, IV, V — left legs, inner side; III — right leg, inner side. 


31315) 


(2175) 


FIGURE 286. Disparalona rostrata rostrata: 


a — adult male, length 0.38 mm (Omsk, pond,13 September 1964, preparation 
1660); Pa — postabdomen; b — juvenile male, length 0.37 mm (Rybinsk Reser- 
voir, Borok, 15 September 1965, preparation 1988); Pb — postabdomen. 


FIGURE 287. Distribution: 


1—Disparalona rostrata rostrata; 2—D.acutirostris; 
3—D.dadayi. 
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FIGURE 288. Disparalona rostrata tuberculata, female. Bol'shoi 
Tabisan, Amur basin, 29 July 1959, preparation 1081. Sculpture of valve. 


FIGURE 289. Disparalona acutirostris, female, right side, after Birge, 1879: 


HS — after Frey, 1962a; P — after Daday,1905; AII — after Frey, 1961a. 


See 


FIGURE 290. Disparalona dadayi, female, right side: 


L,P — after Daday,1905; HS — after Frey, 1962a. 
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Female. Valves with rows of tubercles. 
Distribution. Central Europe, Volga delta, Bol'shoi Tabisan (Amur 
basin). 


2. Disparalona acutirostris (Birge, 1879) (Figures 287, 289) 


Birge, 1879:23, Plate II, Figure 15 (Pleuroxus); 1893:305 (Alonella 
rostrata); Daday, 1905:169-170, Plate X, Figures 24, 25 (Lepto- 
rhynchus rostratus); Birge, 1918:736, Figure 1162 (Alonella ros- 
trata); Frey, 1959:38, Figures 40,40a (Alonella). 


Material. Two females from Sebago Lake in Maine, U.S.A. Prepara- 
tion: MGU — 2 females, 2518. 

Female. Valve with distinct posterodorsal corner and rounded 
posteroventral corner. Maximum height in the middle. Valve reticulate. 
According to Brooks (1959), valves with longitudinal lines. Posteroventral 
corner of valve with or without denticle. Rostrum long, pointed, curved 
posteriorly. Head pores typical for the subfamily. Setae on antennae: 
0—0—3/0—-1-3 (Frey, 1961b). Spine on proximal segment of antennal endop- 
odite about as long as second segment. Second segment of exopodite with 
relatively short natatorial seta; basal segment of exopodite not reaching 
middle of terminal spine. 

Postabdomen wide, with anal denticles and lateral setae. Proximal 
anal denticles accompanied by small setae. Preanal corner distinct but 
not strongly projecting. Claws with 2 basal spines, proximal spine smaller. 
Length of larger basal spine of claw equal to basal width of claw. Ocellus 
situated much nearer to eye than to apex of rostrum. Length 0.5mm. 

Male. Length 0.4mm. 

Distribution. Africa, North and South America. 


3. Disparalona dadayi Birge, 1910 (Figures 287, 290) 


Daday, 1905:168—169, Plate X, Figures 18-23 (Leptorhynchus 
dentifer); Birge,1910:1052 (Alonella); Frey, 1959:38, Figure 44, 
1962a, Figure 44 (Alonella); Goulden, 1966b:103-104 (Alonella). 


Material. According to description. 

Female. Valves with distinct posterodorsal corner; posteroventral 
corner with one or several denticles. Valves reticulate. Rostrum long, 
pointed, curved posteriorly. Head pores typical for the subfamily. 
Antennules spindle-shaped, " length of rostrum. Antennae with 7 setae. 
Plate of labrum with undulate anterior margin. Postabdomen with strongly 
projecting preanal corner. Dorsal margin of postabdomen rounded distally. 
Claws with one basal spine which is less than half length of the claw. 
Intestine forming loops. Ocellus nearer to eye than to apex of rostrum. 
Length to 0.45mm. 

Male. Length 0.2mm. 

Distribution. North and South America. 
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7. Genus Chydorus Leach, 1816 


Schrank, 1781:536 (Monoculus part); O.F. Miller, 1785:71 (Lyn- 
ceus part); Leach, 1816:406; Baird, 1843:89 (subgenus Chydorus); 
Schoedler, 1862:11—12; 1863:11-—12; Kurz, 1875:76—77; Hellich, 1877:107— 
108; Herrick, 1884:115; Stingelin, 1895:260; Lilljeborg, 1900:545—547; 
Sars, 1901:66—67; 1916:339; Daday, 1910b:121; Bergamin, 1939:89—90; 
Bening, 1941:325; Sramek-Husek, et al., 1962:348—350, 385, 414 (Chydorus, 
Paralona); Herbst, 1962:100. 


UvoS GSOSCuSSs  ClayClOiwm wis) CyvleieySicn wis (O. F. Muller, 1785). 

Posterior part of ventral margin of valves with setae on inner surface 
of valve. Antennules of female not reaching apex of rostrum. Setae on 
antennae: 0—0—3/0(1)-1—3. Postabdomen with anal denticles. Claws of 
female with 2 basal spines. Head shield with 2 separate main pores and 
2 small pores between them (Frey, 1959, 1962a). Head pores apparently 
absent in Chydorus barroisi. They are absent alsoin Ch. hybri- 
dus and Ch. poppei (Frey, 1965). Intestine with a caecum. Ocellus 
smaller than eye, except in Ch. gibbus and Ch.piger. 

Five pairs of legs in the species examined. Leg I with rows of setules 
on anterior surface of endite. Distal part forming an exopodite with a long 
seta. Endite with outer and inner branch, the latter divided into an anterior 
and posterior lobe. Outer branch of endite with 3 setae in the female. 
These setae are different in form in the male. Leg II with an endite with 
8 chitinized setae on the posterior margin. These setae differ from each 
other more distinctly in Ch. gibbus than in other species. Row of soft 
setae on endite absent. Gnathobase narrow, with a row of filtering setae. 
Leg III with a large exopodite with 4 setae on the posterior side and 3 setae 
on the dorsal side. The longest seta at most double exopodite. Ch. eury- 
notus has relatively long setae on the dorsal side of the exopodite. 
Anterior seta on posterior side sparsely pubescent. Endite with long setae 
near the exopodite. Gnathobase with a row of filtering setae. Leg IV with 
a very large exopodite with 7 large setae, the anterior setae shorter than 
the others. Middle seta more distinctly defined from lobe of exopodite. 
Anterior seta sparsely pubescent. Gnathobase with a row of filtering setae. 
Leg V with a very large exopodite with 3 setae on the posterior side and one 
seta on the anterior side. There are two distinct pubescent processes above 
the anterior setain Ch. gibbus. Observations show that the outer branch 
of the endite of leg I with its chitinized setae serves for movement on the 
substrate. The outer branch of the endite of the male bears a hook for 
attachment to the valves of other individuals. 

The inner branch of the endite of leg I with its row of feathered setae 
covers leg II anteroventrally and prevents food collected by leg II from 
falling off. Leg II collects food with the chitinized endite and its chitinized 
setae. The fan of feathered setae on the gnathobase of leg II unites with 
the fans on the gnathobase and endite of legs III, IV, and V in a row which 
closes the spaces between the legs. Such a row is present on the right 
and left side; its function is to hold the food brought there by the endite of 
leg Il. The feathered setae which form these rows are directed toward the 
ventral side of the body and form a filtration chamber closed ventrally by 
the endites of legs III-V. Rhythmical, almost continuous movements of the 
exopodites of legs IV and V create a water current posteriorly which filters 
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off excess water entering the filtration chamber together with the food. 
The exopodite of leg III does not move rhythmically but probably directs 
the water current, as it is situated anteriorly and ventral to the water- 
pumping lobes of the exopodites of legs IV and V. 

The genera Pleuroxus, Alonella, and Chydorus resemble each 
other so closely in the morphology of the legs that it is difficult to define 
a structure of the legs characteristic of the genus Chydorus. 

Males are distinguished by the modified postabdomen and the structure 
of leg I. 


Key to Species of the Genus Chydorus according 
to Females 


1 (38). Postabdomen with parallel dorsal and ventral margin. 
2 (35). Valves without deep polygonal cells. 
3 (26). Plate of labrum with pointed apex. 
4(19). Anterior margin of labrum without denticles. 
5 (18). Dorsal margin of carapace uniformly curved. 
6 (17). Ventral margin of valve uniformly curved. 
7 (16). Posteroventral corner of valve without denticles. 
8 (13). Valves without undulate lines. 
9 (12). Valves with pattern of polygons with straight borders, or without 
polygons. 
10 (11). Anterior margin of antennules with a sensory seta .......... 
wi eS becuase jor usnea ao wediabeh van es .. 1. Ch. sphaericus (O. F. Miller, 1785). 
11 (10). Anterior margin of antennule with a sensory seta and a sensory 
joeevorley 55 5 oo shsiss eiip cehiterieieuen oie oe) 20 Ch. iovalis kenrz aa Gijon 
12 (9). Valves with Ratienn of palyeons with undulate borders ...... 
USD) ako GO a Dyce! siheyes Sed Om ony 6 -. 3. Ch. herrmanni Brehm, 1933. 


13 (8). Valves with undulate lines. 
14 (15). Postabdomen with 10—12 anal denticles and strongly narrowing 


distalgtonthe anus s-g-mesc tke ones 4. Ch. pigroides Lilljeborg, 1900. 
15 (14). Postabdomen with 8—9 anal denticles which pass proximally into 
a long row of setae, slightly narrowing distal to the anus..... 
Sear foth Robkea- CoOD COO oO Oooo GOO Odo. Bo (Clac Shes Sara, 192. 
16 (7). Posteroventral corner of valve with a denticle ........... 500 
Sodhatien Wed wrsd. aie ieee: 6. Ch. nitidulus (Sars, 1901) comb. n. 
17 (6). Ventral margin of valve with a convexity inthe middle ..... 
Ror re ae iGtindevis.. EuiaseiehakeyanteChe ventricéeus! Dadaya lage: 
18 (5). Carapace with humped dorsal margin... 8. Ch. gibbus Sars, 1891. 
19 (4). Anterior margin of labrum with one or several denticles. 
20 (25). Anterior margin of labrum with several denticles. 
21 (24). Plate of labrum with distinct denticles. 
22 (23). Anal denticles on postabdomen of markedly different length, those 
near theyanusymuch) longer) than the others magyar. ciel een nen 
Oe cet eet best asthe Relc 9. Ch. barroisi (Richard, 1894). 


23H (22))e Amiel denticles on postabdomen of only slightly different length, 
large denticles near the anus only slightly longer than the others 
sitelilelts) ella siciie) ol ils eeegerieres | LOe Chem phintonicusm\Marrcarcitomar acorn 
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Plate of labrum with little developed denticles; therefore with 


Stepliketanterior marrow. 2h. 2. - 11. Ch. poppei Richard, 1897. 
ANtehior maroinyor labrum: with-arsinele demticlem ss... nels ie ne 
$00.6 000.060.0055 410 00 ONS BHO won 12. Ch. hybridus Daday, 1905. 


Plate of labrum with rounded apex. 
Dorsal side of valves not pubescent. 
Posteroventral corner without denticles. 
Valves without chitinous knobs on inner side of anterior margin. 
Labrum with slightly produced apex. Postabdomen not tapering 
chistes bobo oo bob obo baad oO . 13. Ch. eurynotus Sars, 1901. 
Labrus broadly rounded. Boston slightly tapering distally 

6 GGG ON OO OFdnoe0 6 Soo cope Ueto Clty Ieulbyomsxos) 1sieSlavea, IS)s}4s- 
Weller with 1-3 ehibinone knobs on inner side of anterior margin 
Spe SVE EA get Me eed 4 eee ree ty hoe RCH pai vuls se aed ae) 


Valves with deep solypenal cells. 

WeUyES SWAUMOUE CeSSiuS O@ AwSIeal INOW veg Giro bod OO Doo Oo 

[OOO TODOS OO DOG OD ODOM OO 6 18. Ch. faviformis Birge, 1893. 

Malwiesrwithecrests and Wavermal hore, eer) cite lees oo ole oe) eel eli oie 

> 6 0 du! obi 0 16:0 56.0.0 O-060,0.0.0 duo bo AClal,, Lonkeopersh eras) Dookie OSE 

Postabdomen tapering at the end. 

ILajorcaul jolene Wala GClemMmICIS =<o5505¢0o0G000000 62:0-0-10N0) Geo0n000 ‘9 0 
a A he rl 20. Ch. brevidentatus N.N.Smirnov sp.n. 

Uaeral plate without denticle. 

JHE Olt OS HSUUO, MNO, ISAC aula LYOKSX Oi Sieweeiavwlkass. o 6 oo 4 o'te0 oepeo 

Ria oe. eee ee eee Chesbreviceps (sting elim 05) "conlbene 

fen of rostrum extending beyond apex of antennules, 

Postabdomen trapezoidal, with truncate distal margin. Groups of 

lateral Setae extending across postabdomen .........2..04.6. 

0 0)-0-6)0 010 0.0.6 6.0 6100 So doo 0d 4 B45, Clas Carolinas Methuen: ILOQLO. 

Postabdomen triangular, dorsal and ventral margin converging 

VOMEUCCHIOEISS OF CAV 6 o e056 6 o/c 23. Ch. godeti Delachaux, 1919. 


279 Key to Known Males of the Genus Chydorus 


Postabdomen tapering in postanal part. 

Postabdomen strongly tapering in postanal part. 

Postabdomen with swollen apex. 

Anal denticles absent (except in Ch. sphaericus patagonicus 


in which about 14 anal denticles are present... 1. Ch. sphaericus. 
Anal denticles present. 
AN, Sivayehe eingeul Cleo 5.566556 0006500 0.00 3. Ch. herrmanni. 
Several anal denticles. 
ANDY ClSMACAS) Slaoyeiis MUN STROWIS 4 do ob Galo 66 6 8. Ch. gibbus. 
JNme@ul, clefaudGhes, Hoyas O aly WIN NSE yoke ooo 6 65 0 oe 15. Ch. parvus. 


Postanal part of postabdomen with parallel dorsal and ventral 
margin. 


34] 


11/2). About 10> agaill denticlesm imi waee ee RTE 4. Ch. pigroides. 

IPM iis tainall CEAHEIES! Vege Bere Gene ee pe hon Ske 17. Ch. ciliatus. 

13 (2). Postabdomen gradually tapering in postanal part... 5. Ch. piger. 

14 (1). Postabdomen not tapering in distal part. 

15 (18). Postabdomen not widened distally. 

16 (17). Plate of labrum with curved anterior margin. Vas deferens 
Ventral tO. the ClawnsSiias us hou oniluciis) picltsmesks [ene mop a uae CONCISE 

17 (16). Plate of labrum with serrated anterior margin... 9. Ch. barroisi. 

NSIC) eeostaldomengwaldeminoudhs tally all -usluee- teu Lene 13, Ch. eurynotus. 


1. Chydorus sphaericus (O. F. Miller, 1785) 


The subspecies are not distinguished in the following publications: 
Schrank, 1781:536 (Monoculus infusorius); King, 1853:258—259, 
Plate VIIc (leonardi); Lilljeborg, 1900:562—-563 (minor); Frey, 1959:40, 
Figure 63; 1962a, Figure 63; Herbst, 1962:103; Manuilova, 1964:226—227, 
Figure 112; Negrea, 1966a:148—-149; Fryer, 1968:348—362, Figures 120— 
NAG LB. 


Female. Length of body slightly more than height. Valve with distinct 
posterodorsal corner. Posteroventral corner rounded, without denticles. 
Reticulation of valves usually consisting of pentagonal-hexagonal cells or 
of tubercles and grooves; valves sometimes smooth. Valves with undulate 
lines inside the polygons; under high magnification these lines are shown 
to consist of fine dots (Scourfield, 1924). Tubercles frequently present on 
borders of polygons (Frey, 1960). Rostrum pointed. Posterior margin of 
head shield rounded. Head pores typical for the subfamily. Antennules 
with a sensory seta near middle of anterior margin. All esthetascs 
situated on apex of antennule. Setae on antennae: 0—0—3/0-—1-3. Plate 
of labrum with smooth, convex margin, with produced, pointed apex. 

Postabdomen short. Proximal corner of anus projecting, situated nearer 
to the natatorial setae than to the base of the claws. There are 7—10 anal 
denticles. Lateral setae present. Claw with setae on the concave margin. 

Legs typical for the genus. Outer branch of endite of leg I with 3 setae, 
2 of them of about equal length, the third hook-shaped and slightly more 
than half this length. Hard setae on endite of leg III arranged in 2 groups, 
one of them consisting of setae 6, 7, and 8 (seta 6 small), the other group 
consisting of setae 1-5. Setae 1—4 curved, seta 5 straight and shorter than 
the others. Endite of leg III with 7 soft setae. Gnathobase with filtering 
fan of 8 setae. 

Ephippial females resemble Pseudochydorus globosus because 
of the dark spot in the ephippial area; in such cases, the determination 
should be based on other characters. Ocellus nearer to eye than to apex 
of rostrum. Length, according to material from the Rybinsk Reservoir 
(May 1960), from 0.27 (1st stage) to 0.52mm; minimum length of gravid 
females 0.3mm (8rd stage). 

Male. Valve with distinct posterodorsal corner. Posteroventral 
corner rounded, without denticles. Rostrum blunt, head shield with rounded 
posterior margin. Antennules with 2-segmented flagellum in middle of 
anterior margin; sensory seta situated proximal to the flagellum. Twelve 
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sensory papillae (Scourfield, 1898). Plate of labrum with a pointed apex. 
Postabdomen wide at the base, tapering distally. Anus with projecting 
proximal corner. Claw with a basal spine and with setae on the concave 
margin. Outer branch of endite of leg I with 4 setae (2 setae shorter, 2 
longer) and a hook. Ocellus situated halfway between eye and apex of 
rostrum. Vas deferens opening dorsally at base of claws. Length to 
0.36mm. Postabdomen of juvenile male resembling that of female 
(Lilljeborg, 1900, Plate LXXVII, Figure 19). 

The numerous subspecies, distinguished especially by the degree of 
development of the groups of lateral setae on the postabdomen, may be con- 
sidered as flourishing or suppressed populations to a varying degree or 
the result of intensive speciation in the new pelagial environment. 

Biology. Lives in or outside the vegetation; in contrast to other 
Chydoridae, it lives in the pelagial if planktonic algae are present. Mono- 
cyclic at vegetation periods of up to 7 months, dicyclic at longer vegetation 
periods (Vereshchagin, 1912b). 


Key to Subspecies of Ch. sphaericus according 
to Females 


1 (16). Valves not pitted. 
2 (13). Valves indistinctly reticulate, without dots. Length to 0.8mm. 
3 (12). Apex of plate of labrum not produced into a rodlike process. 
4 (7). Postabdomen with groups of lateral setae in a single row. 
5 (6). Numerous lateral setae in each group. Postabdomen of male 
WivAOUuNE Gime CEMICIES coos o ee Goeddo do coeco bo een oOo 
fe isto h ..... la. Ch. sphaericus sphaericus (O. F. Miller, 17815). 
6 (5). A few lateral setae in each group. Postabdomen of male with 
anal denticles .... lb. Ch. sphaericus patagonicus Ekman, 1900. 
7 (4). Postabdomen with groups of lateral setae in 2 or several rows. 
@ (9). CGieons ot leiseal setae it 2 mows sols oon eo ose ogcubucos 
Ud Vel voll 1ok op eRe gee .. dle. Ch. sphaericus pectinatus Delachaux, 1919. 
9 (8). Groups of lateral setae in more than 2 rows. 
LONGED) Groups of lateral setacun 3 irowe.in somesplaces)) a... 46.0 nee 
Su GrOGs OROCOEL oes O00 ld. Ch. sphaericus latus Sars, 1862 comb.n. 
11 (10). Groups of lateral setae on the whole postabdomen .......... 
62 Bil SRA OS CE CECr OUD. Gib eo le. Ch. sphaericus plumatus Loffler, 1961. 
12 (8). Apex of plate of labrum produced into a rodlike process ...... 
6.010 0.0 6 O16 O Gvoso 00 6-6 .-. lf. Ch. sphaericus mutilus Kreis, 1921. 
13 (Q), Wweihywes distinctly reticulate or punctate. Length 0.38mm. 
14 (15). Walkyes xUMNGIENS, TWinOUn eSICHIEMCIN “3564005600085 0500500 
0000 61 6.00106 0006 lg. Ch. sphaericus nitidus Schoedler, 1862. 
15 (24), Weilkyes eStnh@ullaie 5 clio 5.0 eb 6 6‘ a ous a ED Saar a ge RIOR RISER A 
: 6 oom OO Gand lh. Ch. sphaericus alexandrovi Poggenpol, 1874. 
18 (je Valves PIthe Giawen ne li. Ch. sphaericus caelatus Schoecler, 1862. 
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FIGURE 291. Chydorus sphaericus sphaericus, female, length 0.4mm 
(Rybinsk Reservoir, 13 June 1961): 


Al — right antennule, outer side; P — Rybinsk Reservoir, Bor- Timonino, 13 June 
1961; HS — puddle near the river Kotinka (Bol'shie Koty, Baikal coast), 22 August 
1964, preparation 1634. 


FIGURE 292. Chydorus sphaericus sphaericus, 
male, length 0.41 mm (Rybinsk Reservoir, 18 September 1962) 
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la. Chydorus sphaericus sphaericus (O. F. Muller, 1785) 
(Figures 291-293) 


O. F. Muller, 1776:199 (Lynceus); 1785:71—72, Plate IX, Figures 7, 8, 9 
(Lynceus); Linné, 1788:3008 (Monoculus); Leach, 1816:406; Jurine, 
1820:157—158, Plate 16, Figures 31-m (Monoculus); Edwards, 1840, 
Plate 3:386—387 (Lyne eus); Baird, 1843:89—90, Plate II, Figures 11-13; 
1850:126; Zaddach, 1844:29 (Lynceus); Bening, 1851:192, Plate IX, 
Figures 13,14,15 (Lynceus); King, 1853:258, Plate VIIc (leonardi); 
pehoedicr, Go2.! 2-13, Plate lo bisunes oi; bo Be Vviuller, 1o6i. 194 io. 
Plate IV, Figure 24; Sars, 1891:49 (minor); Stingelin, 1895:262—265, 
Plate VIII, Figures 46, 47, 48; Lilljeborg, 1900:561—567, Plate 77, Figures 8— 
25 (sphaericus), 565 (minor); Langhans, 1911:47 (lynceus Syn. ne): 
Bening, 1941:330—333, Figure 137; Sramek-HuSek et al., 1962:394 (var. 
sphaericus). 
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LBs 


FIGURE 293. Legs of male of Chydorus sphaeri- 


cus sphaericus: 


I — left leg, outer view; II — left leg, inner view; 
IIIA — right leg, ventral; ILIB,IV — right legs, inner 
view; V — right leg, inner view. 
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Material. Numerous females from the Volga reservoirs of Ivan'kovo, 
Uglich, Gorki, and Kuibyshev, ditches near the Moscow River, peat quarries 
near Lake Poletskoe in Moscow Region, the Komi ASSR, the Vashutkinye 
lakes in the Arkhangelsk Region, ponds in the Perm Region, ponds and 
rivulets in the Crimea, the Lenkoran' district, lakes near Orenburg, Lake 
Issyk-Kul', ponds in the Omsk Region. Elovskii pond near the Angara River 
in the Irkutsk Region, Lake Kadil'noe on the shore of Lake Baikal north of 
Bol'shie Koty, rivulets and puddles in Bol'shie Koty, the Amur basin, Lake 
Kronotskoe in Kamchatka, Lake Karagel in Turkey, and New South Wales 
and Queensland, Australia. One female from Achishko in the Caucasus. 
Numerous males from the Rybinsk and Cherepovets reservoirs and from 
the Vashutkinye lakes in the Arkhangel'sk Region. 

Female. Valve smooth or weakly reticulate, without pits or dots. 
Anterior margin of head without depressions. Lateral setae of postabdomen 
in several groups arranged ina single row. Plate of labrum with pointed 
but not produced apex. There are 7-10 anal denticles. Length to 0.6mm. 

Distribution. Cosmopolitan, but not reported so far from New 
Zealand and Antarctica. 


lb. Chydorus sphaericus patagonicus Ekman, 1900 
(Figures 294, 295) 


Ekman, 1900:81—82, Plate 4, Figures 31, 32,33 (patagonicus); Sars, 
1909:19—21, Plate Il, Figures 12-16 (sphaericoides Syn.n.). 


Material. According to description. 

Female. Valves with distinct posterodorsal corner. Posteroventral 
corner rounded. Valves without reticulation. Valves with 3—4 lines 
parallel to the ventral margin and connected in some places by transverse 
lines. Preanal corner with a group of setae. About 12 anal denticles, 
some of them irregularly distributed, 2 groups of setae proximal to them. 
Lateral setae present. Claws with 2 basal spines, proximal spine smaller. 
Ocellus smaller than eye, situated nearer to the eye than to apex of rostrum. 
Length to 0.57mm. 

Male. Dorsal margin less convex, ventral margin more convex than in 
female. Rostrum blunt. Antennules projecting beyond apex of rostrum. 
Anterior margin of antennule with a small and a large sensory seta. Post- 
abdomen with narrow distal part. Anal denticles present. Ocellus situated 
halfway between eye and apex of rostrum. Length to 0.34mm. 

Distribution. Southern part of South America, Falkland Islands. 


lc. Chydorus sphaericus pectinatus Delachaux, 1919 
(Figures 296, 297) 


Delachaux, 1919:33, Plate III, Figures 12,13. 


Material. Numerous females from the Gorki Reservoir. 

Female. Postabdomen with 2 rows of groups of lateral setae. Length 
of female to 0.43 mm. 

Distribution. Peru; a similar form was found in the Gorki 
Reservoir. 
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FIGURE 294. Chydorus sphaericus patagonicus, female: 


H — after Ekman, 1900; a — after Sars, 1909; Pa — after Sars, 1909; 
Pb — after Ekman, 1900. 


FIGURE 295. Chydorus sphaericus patagonicus, male 
(after Sars, 1909) 


FIGURE 296. Chydorus sphaericus pectinatus, 
female, length 0.41 mm (Gorki Reservoir, 24 August 1961): 


AI,R — left antennule and apex of rostrum, ventral. 
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FIGURE 297. Legs of female of Chydorus sphaericus 
pectinatus, right side (Gorki Reservoir, 24 August 1961): 


IA, IIA, III, IV — outer side; IB — outer branch of endite 
posteriorly; IIB — ventrally; V — inner side. 


FIGURE 298. Chydorus sphaericus latus, female, left side: 


AI,L — after Lilljeborg, 1900; HS — after Frey, 1962a; Pa — after 
Stingelin, 1895; Pb — after Stenroos, 1897. 
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FIGURE 299. Chydorus sphaericus latus, 
male (after Lilljeborg, 1900) 


FIGURE 300. Distribution: 


1—Chydorus sphaericus latus; 2—Ch.sphaericus alexan- 
drovi; 3—Ch.sphaericus caelatus. 
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1d. Chydorus sphaericus latus Sars, 1862 comb.n. 
(Figures 298-300) 


Sars, 1862b:289-290 (latus); Stingelin, 1895:261—262, Plate VIII, 
Figures 43, 44, 45; Lilljeborg, 1900:557—9560, Plate LXXVI, Figures 18, 19, 
Plate LXXVII, Figures 1-7 (latus); Bening, 1941:333-—335, Figure 139 
(latus); Frey, 1959:40, Figure 65 (latus); 1962a, Figure 65 (latus); 
Sramek- Hugek et al., 1962:395—397, Figure 149B- (latus); Herbst, 
1962:103, Figure 90 (latus); Negrea, 1966a:150. 


Material. According to description. 

Female. Valve without reticulation. Antennules with a sensory seta 
distal to middle of anterior margin. Antennae with 7 setae. Proximal 

286 segment of endopodite with a spine. Labrum with convex ventral side and 
pointed posterior process. Postabdomen short. Anus with protruding 
proximalicorner. here are HO W2 analidenticlesrs €roups of latecaleserac 
arranged in 3 rows near anus. Claws with setae on convex margin. 
Ocellus nearer to eye than to apex of rostrum. Length to 0.66mm. 

Male. Antennules reaching apex of rostrum. Middle of anterior 
margin with a 2-segmented flagellum and a sensory papilla; a sensory 
seta further proximally. Postabdomen strongly narrowing distal to the 
anus. Anus with protruding proximal corner. Dorsal distal margin without 
armature. Claw with one basal spine. Ocellus nearer to eye than to apex 
of rostrum. Vas deferens opening at the base of claws. Length 0.5mm. 

Distribution. Palearctic, European USSR to 75°E in the east. 


le. Chydorus sphaericus plumatus LOoffler, 1961 (Figure 301) 
Loffler, 1961b:164—165, Figures 61, 62, 63 (var. plumatus). 


FIGURE 301. Chydorus sphaericus pluma- 
tus, female, postabdomen and plate of labrum 
(after Loffler, 1961a) 


Material. According to description. 
Female. Valve with pattern of polygons. Postabdomen with up to 12 
groups of setae on the lateral surface. There are 12—15 anal denticles, 
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287 distal denticles thin and long, proximal denticles shorter; groups of setae 
behind the denticles. Claws with 2 basal denticles. Length 0.55mm. 
IDU Spi UO Wet@ igs “(Clenlle, 


1f. Chydorus sphaericus mutilus Kreis, 1921 (Figure 302) 


Kreis, 1921:279, Plate X, Figures 42—45 (mutilus); Brehm, 1934b:320— 
321, Figures lb, c. 


(286) 


FIGURE 302. Chydorus sphaericus mutilus, 
female (after Kreis, 1920) 


Female. Ratio of height to length 1:1.2. Plate of labrum narrowing 
apically. Brehm (1934b) found transitions from the typical plate of the 
labrum to a plate with strongly produced apex in the same population. 
Valve granulate with tetragonal-pentagonal cells only in the anterior part. 
Rostrum short. Ten anal denticles. Several setae near the anus. 

Ditsitiqiiu tion. Central) hucoper 


lg. Chydorus sphaericus nitidus Schoedler, 1862 (Figure 303) 


Schoedler, 1858:27 (nitidus, without description or drawings); 1862:14— 
15, Plate I, Figures 1-4 (nitidus); 1863:14, Plate I, Figures 1-4 (niti- 
dus). 


Material. According to description. 

Female. Valve punctate. Postabdomen with 10-12 anal denticles. 
Ocellus nearer to eye than to apex of rostrum. Length 0.25mm. 

Distribution Central Hurope- 


351 


(288) 


FIGURE 303. Chydorus sphaericus niti- 
dus, female (after Schoedler, 1863) 


FIGURE 304. Chydorus sphaericus alexandrovi, 
female (Lake Diyaty, Vashutkiny Lakes, Arkhangel'sk Region 
18 July 1961, preparation 1529): 


Al — left antennule; AII,R — left antennule, ventral, and 
apex of rostrum. 
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lh. Chydorus sphaericus alexandrovi Poggenpol, 1874 
(Figures 300, 304, 305, 306) 


Poggenpol', 1874—1875:77, Plate XVI, Figure 29, Plate XVII, Figure 8 
(alexandrovii); Bening, 1941:333, Figure 138a (alexandrovii); 
Sramek-HuSek et al., 1962:394 (var. leonar di); Smirnov, 1966c:Figure 17. 


Material. Numerous females from lakes in the Karelian Isthmus, the 
Vashutkiny lakes in the Arkhangel'sk Region, the Sredne-Vezhinskii pond in 
the Perm Region, a pond near Omsk, and water bodies in the Terek delta. 
Two females from the Kyzyl kum. Several females from Lake Issyk-Kul'. 
Several females from Lake Akzhar in the Dzhambul Region, southern 
Kirghizia, and New South Wales (Australia). Several males from a pond 
near Omsk. Preparations: MGU — female 1529, male 1664. ZIN — 
female 1530. 

Female. Valve with distinct pentagonal-hexagonal reticulation in the 
ventral and dorsal part (Poggenpol', 1874). Antennules half length of 
rostrum with a sensory seta laterally. Setae on antennae: O- 0—3/0-1-3. 
There are 7—9 anal denticles. Distance from natatorial setae to anal 
denticles slightly longer than that between the first and last anal denticles. 
Ocellus much smaller than eye and situated halfway between the eye and 
apex of rostrum. Length to 0.32mm. In the specimens examined, valves 
and head shield are distinctly reticulate, and the plate of the labrum has 
a pointed, produced apex. 

Male. Valves strongly reticulate. 

Distribution. Europe, Africa, Indo-Malay and Australian regions), in 
European USSR to Lake Issyk-Kul! and Lake Akzhar (Dzhambul Region) in 
THeweaisice 


li. Chydorus sphaericus caelatus Schoedler, 1862 
(Figures 300, 307, 308) 


Schoedler, 1862:15, Plate II, Figure 44 (caelatus); 1863:15, Plate II, 
Figure 44 (caelatus); Brady, 1868:423—424, Figures 3, 4,5 (var. 
favosa); Poggenpol', 1874:76, Plate XVI, Figures 31, 32, Plate XVII, 
Figure 11 (tuberculatus syn.n.); Vereshchagin, 1913a:206 Glatws wexe. 
coelatus); Frey, 1959:40, Figure 64; 1962a, Figure 64 (var. coelatus). 


Material. Several females from the following localities: Cherepovets 
Reservoir, the Sredne-Vezhinskii pond in the Perm Region, water bodies in 
Pamir, a small lake on the north coast of Issyk-Kul, Lake Sonkul'. Numerous 
females from the Frolikh Inlet in Lake Baikal. Numerous males and fe- 
males from Lake Kadil'noe on the shore of Lake Baikal north of Bol'shie 
Koty. Preparations: MGU — females 1616, 717, deformed female 1607, 
male 691. ZIN — female 1617, male 176. 

Female. Valves and head shield densely pitted; ventral margin with 
polygons. Antennules ending at their own length before apex of rostrum. 
There are 7—8 anal denticles. Distance from natatorial setae to proximal 
anal denticle twice as long as row of anal denticles. Ocellus almost as 
large as eye. Length 0.0mm. 

Male. Valve pitted. In the specimens from Lake Kadil'noe (shore of 
Lake Baikal near Bol'shie Koty), the preanal corner is not protruding and 
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FIGURE 305. Legs of female of Chydorus sphaericus alex- 
androvi (Lake Diyaty, Vashutkiny lakes, Arkhangel'sk Region, 


18 July 1961): 


IA — right leg, inner view; 1B — outer branch of endite; II, 1ll,1V — 
left legs, outer view; V — left leg, inner view. 


FIGURE 306. Chydorus sphaericus 
alexandrovi, male, length 0.31 mm 
(pond near Omsk, 13 September 1964, 
preparation 1664): 


I — left leg I, outer view. 
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FIGURE 307. Chydorus sphaericus 
caelatus, female, length 0.42 mm 
(Cherepovets Reservoir near dam, 8 August 
19638, preparation 717): 


P — lake southeast of Orenburg, 4 Sep- 
tember 1963. 


the plate of the labrum has an elongate, pointed apex. Antennules ending 

less than their own length before apex of rostrum. Length to 0.36mm. 
Distribution. Holarctic Region, European USSR to Lake Baikal. 
Miso described was Chydorus siphaericus coelatus f.— 

punctatus.— Hellich, 1877:110—111, Figure 66 (punctatus). 
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FIGURE 308. Chydorus sphaericus 
caelatus, male, length 0.36 mm (Lake Kadil'noe, 
shore of Lake Baikal north of Bol’shie Koty, 

21 August 1949, preparation 691) 


Female. Valve with pits and polygons, with fine striation and knobs 
inside the polygons. Postabdomen with 8—9 anal denticles of about equal 
length. Claw with a basal spine and setae on the concave margin. Ocellus 
as large as eye, closer to eye than to apex of rostrum. 

Male. Rostrum shorter than in female. Antennules with a sensory 
seta and a long sensory papilla in middle of outer side. Postabdomen 
narrow. Claw without basal spine or setae. 

Distribution. Czechoslovakia, Minnesota (USNs), vicinity of Kiev. 


2. Chydorus ovalis Kurz, 1875 (Figures 309-312) 


Kurz, oro: (9 80sbPlate 3ahicure/it; Hellich, 13-706 Migures 64565 
(latus); ilijebore, e900; c02— a0", Plate LXOxVille hioures) 2> 7 ie wie, 
1917:125—126, Figure 37; Bening, 1941:335—337, Figure 40; Srdmek-HuSek 
Cirle O25 3 oo, Maguine Lov; Herbst, {962102 WOSmer louTe (8.o)qruever:, 
1968:354—361, Figures 129, 137. 


Material. Two males from Lake Kurul'skoe (basin of the rivers 
Sysola and Vychegda). Preparations: MGU — male 2056. ZIN — male 1300. 
Female. Body with rounded outline. Posteroventral corner rounded, 
without denticles. Herr (1917) found a specimen with a tubercle on the 

dorsal side. 

Rostrum pointed. Valves with weak reticulation. Antennules witha 
sensory seta in middle of anterior margin and a sensory papilla in distal 
part of anterior margin. The other sensory papillae situated on apex of 
antennule. Antennae with 8 setae. Proximal segment of exopodite and 
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FIGURE 309. Chydorus ovalis, female: 


general view — after Kurz,1875; V — after Stenroos, 1897; P — after 
Stenroos, 1897; AI, AIIl — after Lilljeborg, 1900. 


FIGURE 310. Legs of Chydorus ovalis, female (after Lilljeborg, 1900): 


I — left leg, outer view; I — left leg, inner view; IlI,IV,V — right legs, inner 


view. 
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FIGURE 311. Chydorus ovalis, male, length 0.47mm (Lake Kurul'skoe in the basin of 
the rivers Sysola and Vychegda, 21 September 1965, preparation 2056): L, AI — after 
Lilljeborg, 1900. 
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FIGURE 312. Distribution: 


1—Chydorus ovalis; 2—Ch.herrmanni; 3 — Ch.piger. 


FIGURE 313. Chydorus herrmanni, female,right side: 


Pa — after Mukhamediey, 1963a; Pb,Pc — after Brehm, 1933a. 
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both distal segments with a spine. Plate of labrum with convex ventral 
margin and pointed posterior process. 

Postabdomen short. Preanal corner projecting. Anus wide, with setae 
on the distal margin. There are 12-15 anal denticles. Ventral margin of 
postabdomen with 5—6 incisions. Intestine forming loops. Ocellus situated 
nearer to eye than to apex of rostrum. Legs typical for the genus (Lillje- 
borg, 1900). Length to 0.65mm. 

Male. Rostrum blunt. Anterior margin of antennules with 2-~segmented 
flegellum and 2 sensory papillae in the distal half with a sensory seta in 
the proximal half; posterior margin with a sensory seta in the distal part. 
Preanal corner of postabdomen not projecting. Anus with a group of setae. 
Dorsal distal margin with two rows of about 15 groups of thin anal denticles. 
Vasa deferentia opening on ventral side of postabdomen. Length to 0.6mm. 

Distribution. MHolarctic Region, a single record from Australia and 
South America, the European USSR, the Kurile Islands. 


3. Chydorus herrmanni Brehm, 1933 (Figures 312—314) 


Brehm, 1933a:759—761, Figures 48-53, 1934a:73—74, Figures 25, 26; 
Mukhamediev, 1963a:80—81, Figure 2 (rylovi syn.n.). 


Material. Fourteen females from the southwestern Kyzyl kum; many 
females from the rivers Susamyr and Karakol in southern Kirghizia. 

Female. Maximum height in the middle. Valve with projecting 
posterodorsal corner; posterior margin less than "hs height of body. Valve 
with reticulation of tetragonal or pentagonal cells with undulate borders. 
Cell width 10—20u. Plate of labrum with pointed apex. Postabdomen with 
projecting preanal corner. Preanal corner with setae. Margin of anus 
with fine setae, 3-4 groups of 4—6 thin spinules laterally at the preanal 
corner. There are 8-10 anal denticles. Lateral setae present. Claw with 
setae on the concave margin. Ocellus almost as large as eye. Length to 
0.62 mm. 

Male. Claws without basal spine. Postabdomen with dorsal seta on 
the swollen distal part. 

Distribution. Java,the Philippines, West Africa, and Fergana valley 
and Kyzyl kum (USSR). 


4. Chydorus pigroides Lilljeborg, 1900 (Figures 315, 316) 


Lilljeborg, 1880, MS (mixtus); 1900:571—573, Plate LXXVIII, 
Higures 04" 


Material. According to description. 

Female. Valve with undulate lines. Rostrum pointed. Antennules 
ending far before apex of rostrum. Plate of labrum with pointed apex. 

According to Rammner (1940), the antennules have sensory seta in the 
middle of the anterior margin, all esthetascs situated on apex of antennule. 
Postanal part of postabdomen narrowing. There are 10—12 anal denticles. 
Claw with 2 basal spines, proximal spine smaller. Intestine forming loops, 
with a caecum. Ocellus smaller than eye, situated closer to eye than to 
apex of rostrum. Length to 0.47mm. 
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FIGURE 314. Chydorus herrmanni, male (after Brehm, 1933a) 


FIGURE 315. Chydorus pigroides, female (after Lilljeborg, 1900) 


FIGURE 316. Chydorus pigroides, 
male (after Lilljeborg, 1900) 
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Male. Rostrum blunt. Antennules reaching apex of rostrum with a 
sensory seta and a sensory papilla on the anterior margin. Intestine 
forming loops, with a caecum. Ocellus situated halfway between eye and 
apex of rostrum. Length to 0.32mm. 

Distribution. Northern and Central Europe. 


5. Chydorus piger Sars, 1862 
Sars, 1862a:163—164; Fryer, 1968:356—362, Figures 130-135. 


Female. Maximum height in middle of body. Posteroventral corner 
of valves rounded, without denticles. Rostrum blunt, but appearing pointed 
in lateral view. Head pores typical of the subfamily. Antennules not 
reaching apex of rostrum, with a sensory seta and 2 sensory papillae 
laterally. Antennules with 7 sensory papillae at the end. Segments of 
antennae with rows of spinules. Postabdomen wide, with distinct preanal 
corner. Margin of anus slightly concave, with fine hairs. Postabdomen 
with rounded dorsal distal corner. There are 8—9 anal denticles, continuing 
proximally into a dense row of setae. Preanal corner slightly projecting. 
Postabdomen with lateral setae. Claws with 2 basal spines, proximal spine 
small, without hairs on the inner margin. Ocellus slightly nearer to eye 
than to apex of rostrum. Specimens 0.47mm long were described as 
Ch. piger grandis Rammner, 1940 (Ch. thienemanni grandis). 

Male. Valve with lines. Rostrum rounded. Antennules not reaching 
apex of rostrum; anterior margin with 2 sensory setae, the larger seta 
articulated. Plate of labrum with pointed apex. Postabdomen tapering 
distally. Claws with 2 basal spines, the proximal spine smaller than the 
distal one. Vas deferens opening dorsally at base of claws. Length to 
0.35 mm. 


Key to Subspecies of Ch. piger 


1 (2). Valves with undulate lines, without rows of tubercles .......... 
GEC oOo Fob oO OOO FO OOOO - 3 Oa. 4Ch. piger piper sSanrcelsio2. 

2 (0) Viaillvesiwathicunviedicowst Of itubieivele' sii, ci.) citer elcemeneneire cmt nieneemr 66.0 
s0°0 6 6 Bie ess sss OD. Ch. piger nodulosa lilljeboromlgeo 


5a. Chydorus piger piger Sars, 1862 (Figures 312, 317-319) 


Sars, 1862a:163—164; Brady, 1868:423, Figures 1, 2 (Lynceus 
barbatus); Stenroos, 1897:64—66, Figures 17—24; Lilljeborg, 1900:567— 
571, Plate 77, Figures 26—29, Plate 78, Figures 1—9 (piger); Scourfield, 
1903:445, Plate 24, Figures 11, 12 (barbatus); Stingelin, 1906:323—324, 
Plate 13, Figures 13, 14,15 (barbatus); Thiébaud, 1908:87, Plate 2, 
Figures 1—8 (piger); Gurney, 1915:29, Plate 2, Figures 3-4; Delachaux, 
1917:89, Figures 19,20; Brehm, 1935a:155, Figure 9; Meuche, 1937b:13—16, 
Figures 1-7 (thienemanni); Geldern, 1939:187—190, Figures 1-3 (Pig - 
roides); Harding, 1955:350, Figures 93,94; Frey, 1959:40, Figures 61, 62; 
1962a, Figures 61,62; Sramek-HuSek et al., 1962:390—392, Figure 147 
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(piger); 348-350, 414, Figures 129, B—G (Blan, a Voma # lhave mela minal): 
390-392, Figure 147; Herbst, 1962:102, Figure 87 (piger), 103, Figure 89 
(thienemanni). 


Material. Several tens of females from Lake Baikal. Several males 
from the same locality. Preparations: MGU — female 2122, male 2094, 
juvenile male 2133. ZIN — female 2125, male 2095, juvenile male 2096. 


FIGURE 317. Chydorus piger piger, female, length 0.37 mm 
(Baikal, near the rivers Utulik and Murina, 27 August 1964, prepara- 
tion 2122): 


Pa — postabdomen; L — after Lilljeborg, 1900; HS — after Frey, 
1962a; V,Pb, Ai, All — after Stenroos, 1897. 


Female. According to Stenroos (1897), middle of valve with pattern 
of polygons which pass posteriorly into undulate lines. In specimens from 
Lake Baikal, the valve is indistinctly reticulate. Ocellus almost as large 
as eye (not smaller). Length at most 0.46mm. 

Male. Antennules not reaching apex of rostrum. Postabdomen taper- 
ing distally. 


361 


(296) 


FIGURE 318. Chydorus piger piger, 
male, length 0.25mm (Baikal area, near 
the rivers Utulik and Murina, 28 July 1964, 
preparation 2094): 


AI,R P — after Lilljeborg, 1900. 


FIGURE 320. Chydorus piger 
nodulosa, female (after Lilljeborg, 
1900) 
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FIGURE 319. Chydorus piger 

piger, juvenile male, length 0.26 mm 
(Baikal area, near the rivers Utulik and 
Murina, 28 July 1964 


FIGURE 321. Chydorus piger 
nodulosa tenuissime, female 
(after Lilljeborg, 1900) 


ZO7 


Juvenile male. Postabdomen resembling that of female, but with 
less developed anal denticles. Claw with 2 basal spines. Leg I witha 
little developed hook. 

Distribution. Holarctic and Ethiopian regions, northwest USSR, 
Lena River, Kamchatka, Lake Baikal. 


5b. Chydorus piger nodulosa Lilljeborg, 1900 (Figure 320) 
Lilljeborg, 1900, Plate LXXVIII, Figure 3 (var. nodulosa). 


Female. Valve with curved rows of tubercles. Length 0.44mm. 

Distribution. Sweden. 

Lilljeborg distinguishes two varieties of this subspecies. 

Chydorus piger nodulosa perspicue Lilljeborg, 1900, 
Plate LXXVIII, Figure 95 (var. perspicue nodulos a). Valves of female 
with curved rows of dense, distinct tubercles. Posterodorsal corner 
rounded, indistinct. Length 0.3mm. 

Ghiyvicdionawssppi sen eno di) No sia, emus sii mye (Figure 321) Lilljeborg, 
1900, Plate LXXVIII, Figure 4 (var. tenuissime nodulos a). Valve of 
female with curved rows of very small tubercles. Length 0.36mm. 


6. Chydorus nitidulus (Sars, 1901) comb.n. (Figure 322) 


Sars, 1901:64—65, Plate X, Figures 7, 7a (Alonella nitidula was 
placed in the genus Chydorus because Sars found a row of setae on the 
inner side of the ventral margin of the valve). 


FIGURE 322. Chydorus nitidulus, FIGURE 323. Chydorus ventricosus, 
female (after Sars, 1901) female (after Daday, 1898) 
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Material. According to description. 

Female. Height of body slightly more than length. Posterior margin 
truncate, le maximum height. Dorsal margin convex, curved, steeply sloping 
posterior to the posterodorsal corner. Ventral margin convex, maximum 
convexity in the middle. Valves without sculpture. Posteroventral corner 

298 of valve with one denticle. Antennules ending a short distance before apex 
of rostrum. Preanal corner distinct. About 12 anal denticles. Lateral 
setae absent. Claws with 2 basal spines. Ocellus smaller than eye. 
Length 0.34mm. 

Male. Unknown. 

Distribution. Lake Itatiba (near SAo Paulo), New Zealand. 


7. Chydorus ventricosus Daday, 1898 (Figures 323, 324) 


Dadays VS9s:23—20) Hicure 10; eLotOb: ha Plate 6) Mioumges te (Daday, 
1905 uses thename Chydorus ventricosus in the text (p. 156-157), 
but at the end of the text he DCO NOSOE Ware. alenane (Clos Wo Weliee Cle@iny is Gie, 
and in the legend to the plate (p. 367) he names it Ch. dentifer n.sp. 
The illustration (Plate X, Figures 1, 2) correspond to Ch. dentifer (see 
below)). 
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FIGURE 324. Distribution: 


1—Chydorus ventricosus; 2—Ch. gibbus. 


Material. According to description. 

Female. Posteroventral corner of valve rounded, without spine. 
Ventral margin of valve with a convexity in the middle. Valves with in- 
distinct pattern of polygons and dots. 

Rostrum pointed, curved. Antennules half length of rostrum. Plate of 
rostrum curved anteriorly, slightly pointed ventrally. Intestine forming a 
double loop. Postabdomen with 4—5 lateral curved groups of setae. 
Twelve anal denticles. Claws with 2 basal spines and with setae on the 
concave margin. Three spinules between base of the claws and the 
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beginning of the row of anal spinules. Delachaux (1917) illustrates the 
postabdomen with a row of 8 anal spinules continuing into 3 groups of setae, 
and with a group of setae on the preanal corner. Ocellus about half size 
of eye. Length to 1mm. 

Male. Unknown. 

Distribution. East China, India, Ceylon, Africa, South America. 


8. Chydorus gibbus Sars, 1891 (Figures 324-327) 


Sacseiao hos Binge. 303 300-309) Plate <ul hisure: 6 (rugulosus); 
Stenroos, 1897:66—67, Figures 25—29 (rugulo sus); Forbes, 1890:712 
(rugulosus); Lilljeborg, 1900:573—578, Plate LXXVIII, Figures 15—25; 
Sramek-HuSek et al., 1962:388—390, Figure 146; Herbst, 1962:102, Figure 
86; Chiang Sieh-chih, 1964:86. 


Material. Numerous females from the Volga reservoirs of Ivan'kovo, 
Uglich, and Rybinsk. One female from Lake Muolan- Yarvi in the Karelian 
Isthmus. Numerous males from the Rybinsk Reservoir. Preparations: 
MGU — female 162, male 2001, juvenile male 1969. ZIN — female 53902 
(935), male 53903 (1987), juvenile male 53904 (1137). Ph — female 936, 
male 1999. 
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FIGURE 325. Chydorus gibbus, female, length 0.53 mm: 


a — anteroventral view; HS — Ivan'kovo Reservoir, 22 July 1962. 
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FIGURE 326. Legsoffemaleof Chydorus gibbus, left side (Uglich 
Reservoir, 23 July 1962): 


I,11,1V — outer view; III, V — inner view. 


FIGURE 327. Chydorus gibbus: 


a — adult male, length 0.39 mm (Rybinsk Reservoir, Borok, 30 September 1965, 
preparation 2001): Pa — postabdomen; b — juvenile male, length 0.39 mm 
(Rybinsk Reservoir, Borok, 30 September 1965, preparation 1969); Pb 
postabdomen. 
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Female. Valves with humped dorsal margin. Body triangular in 
anterior view. Reticulation of valve with hexagonal cells. Rostrum pointed. 
Head shield with rounded posterior margin. Head pores typical for the 
subfamily. Antennules with a sensory seta in middle of anterior margin. 
Antennae with 7 setae. Plate of labrum with convex anterior margin and 
pointed posterior end. 

Postabdomen short. Natatorial setae feathered distally. Preanal 
corner projecting, pubescent. Distal dorsal margin with 2 rows of 8—10 
anal denticles. Claws with setae on the concave margin. Ocellus nearer 
to eye than to apex of rostrum. Legs typical for the genus. Outer branch 
of endite of leg I with 2 long setae and a shorter hook-shaped seta. Length, 
according to specimens from the Rybinsk Reservoir (23 June 1960) 0.34 
(1st stage) to 0.56mm. 

Male. Ventral margin of valve with a convexity in the middle. Anten- 
nules almost reaching apex of rostrum. Middle of anterior margin of 
antennule with a 2-segmented flagellum and a sensory seta; a sensory 
papilla distal to them. Postabdomen with broad base and narrowing distal 
part. Preanal corner projecting, pubescent. Anal denticles present. Claws 
with a basal spine and with a row of setae on the concave margin. Ocellus 
as large as eye or Slightly larger. Vas deferens opening at base of claws. 
Length to 0.45mm. 

Juvenile male. Postabdomen resembling that of the female. Length 
0.39mm. 

Distribution. Holarctic, European USSR, Kurile Islands. 

Biology. Inhabits the bare littoral. 


9. Chydorus barroisi (Richard, 1894) 


Female. Maximum height in middle of body. Dorsal and ventral 
margin similarly convex. Valve with straight posterior margin. Postero- 
ventral corner of valve with a denticle, sometimes with an additional smaller 
denticle before it, or without denticles. Both valves of some specimens 
have a denticle of varying size at the posteroventral corner; in other speci- 
mens this denticle is absent on one or both valves. 

According to our data and other data, the presence or absence of teeth on 
the posteroventral corner of the valve is not a difference from Ch. hybri- 
dus and Ch. poppei. Antennules short, conical, not reaching apex of 
rostrum. Esthetascs almost reaching apex of rostrum. Plate of labrum 
with produced apex and denticulate anterior margin with 3—5 denticles. 
Setae on antennae: 0—0—3/0—1-—3; distal segments of antenna not reaching 
apex of rostrum. Claws with setae on the concave margin and with 2 basal 
spines. Margin of anus with setae. Preanal corner projecting. Lateral 
setae sometimes present. About 9 anal denticles. Distal part of anus 
with 2—4 long denticles on one side. 

In the description and drawing of Richard (1894a), all 8-9 anal denticles 
are long and of almost equal length (p.377 and Figure 12 of Richard). The 
claws of the postabdomen are stated to have 2 basal spines, the proximal 
spine very small (p.377); however, this is not shown in Figure 12. 
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Outer branch of endite of leg I with 2 long setae and one hook-shaped 
seta which is about half as long as the other two. Intestine forming loops. 
Ocellus smaller than eye and situated halfway between the eye and apex of 
rostrum. Legs typical for the genus. Length to 0.4mm. 

Male. Outline of body oval (Figure 332). Maximum height slightly 
before the middle. Dorsal and ventral margin strongly and similarly 
convex. Posterior margin slightly convex, about “hs maximum height of 
body. Posterodorsal corner rounded. Posteroventral corner with a small 
denticle behind the row of setae. Head shield passing smoothly into dorsal 
margin of valves. Dorsal side without keel. Ventral margin of valve with 
a row of setae in the posterior half situated on the inner side. Rostrum 
directed ventrally. Antennules reaching middle of rostrum. Antennae 
longer than antennules, not reaching apex of rostrum. Labrum with plate- 
shaped process directed ventrally. Anterior margin of process with 
several denticles, marginal denticles forming steps. 

Postabdomen short. Preanal corner indistinct. Postanal margin with 
several denticles; distal part of anus with 3 very long denticles on each 
side. Claws with one basal spine. Intestine forming loops. Ocellus 
smaller than eye, situated in middle between eye and apex of rostrum. Vas 
deferens opening on ventral side of postabdomen near base of claws; post- 
abdomen with stepped margin at the opening. Leg I with a hook; endite 
with a group of setae opposite the hook. Length to 0.3mm. 


Key to Subspecies of Ch. barroisi according to Females 


1 (2). Anterior part of valves with lines parallel to anterior margin .... 


ASME Anca hee RT dis Sn 9a. Ch. barroisi barroisi (Richard, 1894). 
2(1). Anterior part of valves without lines ........ ecae 6: le ee 
EE EF SIRO, (are re Ate ee cetera 9b. Ch. barroisi laevis Sars, 1904. 


9a. Chydorus barroisi barroisi (Richard, 1894) 
(Figures 328-333) 


Richard, 1894a:375— 377, Figures 9-12 (Pleuroxus barrois i); Sars, 
1895:25—28, Plate 4, Figures 9-13 (barroisi); 1901:67, Plate X, Figures 
1, la, 1b; 1916:339—340, Plate XL, Figures 6, 6a, 6b; Vereshchagin, 1916:19— 
21, Figures 14-18 (barroisi); Delachaux, 1917:89, Figures 17, 18; 
Shikleev, 1930b:344—346, Figures 14-18 (Alonella); Bergamin, 1939, 
Plate 1, Figure 6; 90-91, Figure 12 (tridentatus). (Chydorus tri- 
dentatus Bergamin, 1931 — reference to the apparently unpublished dis- 
sertation of Bergamin, F., 1931, Estudio systematico des Cladocera des 
aguas do municipio de S. Paulo. Thése inaugural), 91, Figure 13; Bening, 
1941:337—339, Figure 141; Rey and Saint-Jean, 1968:113, Figure 29 (bar - 
roisi); Smirnov, 1969b, Figure 3b (barroisi). 

Material. Several tens of females from ponds in the Kalgan-Chirchik 
fish farm, from Prospect Reservoir (Sydney, New South Wales, Australia), 
from the Gayndah pond (Queensland, Australia), from the Atkinson Lagoon 
(Queensland). Preparations: M@GU — female 1344, 1766, 1447, male 1261. 
ZIN — female 53899 (1343), male 53900 (156). 
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FIGURE 328. Chydorus barroisi, female: 


a — left side, length 0.3 mm (Prospect Reservoir, Sydney, Australia, 1963. 5.2, preparation 1344); 
Ca — posteroventral comers of valves, preparation 1344; Cb — posteroventral corner of valves, 
preparation 1343; Cc — posteroventral corner of valves, preparation 1447; Pa — preparation 
1344; b — female without denticles on visible part of plate of labrum, length 0.26 mm, pre- 
paration 1758; Pb — postabdomen; L — labrum of another specimen, preparation 1766; 

Cd — posteroventral corner of left valve, preparation 1766 (pond at Gayndah, Queensland, 
Australia, 29 October 1964). 


\ on 
ans 
FIGURE 329. Chydorus barroisi, female (Prospect Reservoir, Sydney, New South 


Wales, Australia, 2 May 1963). 
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FIGURE 330. Chydorus barroisi,female. Variation of 
postabdomen (Prospect Reservoir, Sydney, Australia, 2 May 1963). 


FIGURE 331. Chydorus barroisi, female, legs: 


1 — left leg, posterior view; Il — left leg, outer view; 
Ill — left leg, inner view; IV,V — right legs. 


FIGURE 332. Chydorus barroisi, male, 
length 0.23 mm (preparation 1261): 


L — preparation 156; P — preparation 1261. 
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FIGURE 333. Distribution of species of Chydorus with denticulate 
anterior margin of labrum: 


1 —€h.barroisi; 2—Ch. poppei; 3—Ch.hybridus. 


FIGURE 334. a—Chydorus barroisi laevis, female (after Sars,1904b): b—Ch. 
phintonicus (after Margaritora, 1969). 
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Female. Valve with pattern of polygons and lines, parallel to anterior 
margin in anterior part of valve. 

Distribution. Between 50°N and S, Caucasus, upper reaches of the 
Don, Central Asia. 


9b. Chydorus barroisi laevis Sars, 1904 (Figure 334) 
Sars, 1904b:636, Figures 9, 9a (var. laevis). 


Female. Valve without lines (absent also in anterior part). Postero- 
dorsal corner of valve little differentiated. Ventral margin of valve strongly 
convex in the middle. Posteroventral corner with a denticle. Plate of 
labrum with serrated anterior margin. Preanal corner distinct. About 12 
anal denticles. Claws with a basal spine. Ocellus smaller than eye, slightly 
nearer to eye than to apex of rostrum. Length 0.28mm. 

Distribution. New Zealand. 


10. Chydorus phintonicus Margaritora 1969 (Figure 334) 
Margaritora 1969:173—-180, Figures 1—4; 1970:19. 


Material. According to description. 

Female. Posteroventral corner of valves without denticles. Ventral 
margin of valves with feathered setae, slightly concave in the middle. 
Valve with pattern of polygons, with 8 lines parallel to anterior margin of 
valve anteriorly. Rostrum pointed. Antennules ending far before apex of 
rostrum; esthetascs reaching apex of rostrum. Plate of labrum with 4 
denticles. 

Postabdomen with 7—9 anal denticles and 1—4 small anal denticles pro- 
ximal to them. The penultimate of the large anal denticles slightly longer 
than the others. Four groups of 3—4 teeth and setae laterally. Preanal 
corner projecting with setae. Anal margin with setae. Claws with setae 
on the concave margin and with 2 basal spines, proximal spine smaller. 
Ocellus smaller than eye, situated nearer to eye than to apex of rostrum. 
Ephippium with pattern of polygons. Length to 0.36mm. 

Male. The author found only a single male but gives only its length — 
0.27 mm. 

Distribution. Caprera Island, West Italy; Sardinia. 


11. Chydorus poppei Richard, 1897 (Figures 333, 335) 


Richard, 1897b:296, Figures 44,45; Sars, 1901:68—69, Plate XI, Figures 
(ay A AGH  lakewechbayen, Ua agsiall.. Janowiee QS). 


Material. According to description. 

Female. Posteroventral corner of valves without denticles. Plate 
of labrum with indistinct teeth. Postabdomen with very long denticles on 
margin of anus. Postabdomen with lateral setae in curved groups. Ocellus 
smaller than eye, situated about in middle between eye and apex of rostrum. 
Length to 0.32mm. 
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FIGURE 335. Chydorus poppei, female. Variation: 
a,Pa — after Richard, 1897; La — Harding, 1955; b, Lb, Pb — after Sars, 1901. 


La 


\ 
FIGURE 336. Chydorus hybridus, female, right side: 


La,P — after Daday,1905; Lb — after Delachaux, 1919. 
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Male. Unknown. 
Distribution. North and South America. 


12. Chydorus hybridus Daday, 1905 (Figures 333, 336) 


Vavra, 1900:24—25, Figure 7 (Poppei); Daday, 1905:158—159, Plate X, 
Baisucess o. Oi; sDelachaux, oT os32— 30) lave! Ile shn ouIseSn iene (poppei); 
Shikleev, 1930b:345, Figure 14 (Alonella barroisi); Brehm, 1933a: 
757-758, Figure 45 (barroisi); Birabén, 1939:668—669, Figures 22, 23, 24 
(poppei); Bergamin, 1940:98, Figure 15 (poppei). 


Material. According to description. 

Female. Posterior marginof valves almost straight, to My maximum 
height. Valves with lines and finely granulate. Posteroventral corner of 
valve with a denticle. According to Delachaux (1010), the denticle may be 
absent. Plate of labrum with a single denticle with a pointed process. 
Antennules spindle-shaped, almost reaching apex of rostrum. Postabdomen 
abruptly narrowing behind preanal corner. Anal denticles 6—7. Distal 
margin of anus with 4—5 long and 2—3 shorter setae. Preanal corner 
pointed, projecting. Claws with 2 basal spinules, proximal spinule smaller. 

Male. Unknown. 

Distribution. North and South America. 


13. Chydorus eurynotus Sars, 1901 


Female. Posteroventral corner of valve rounded, without denticles. 
Valve with a honeycomb, pattern, cells with sinuate margin. Rostrum 
pointed. Head shield with rounded posterior margin. Head pores typical 
for the subfamily. Antennules not reaching apex of rostrum. Setae on 
antennae: 0—0—3/0—1-3. Distal segments of antenna not reaching apex of 
antennules. Plate of labrum broadly rounded, slightly depressed antero- 
ventrally. 

Postabdomen with projecting preanal corner. Row of anal denticles 
(about 12) passing into a row of setae. Lateral setae present. Claws with 
2 basal denticles. Intestine forming loops. Legs typical for the genus. 
Outer branch of endite of leg III with 3 setae of about equal length; 2 of the 
setae thin, the third thick, hook-shaped. Length to 0.47mm. 

Male. Posteroventral corner of valves rounded, without denticles. 
Antennules and antennae not reaching apex of rostrum. Plate of labrum 
rounded, with blunt apex. Postabdomen widened distally, with obliquely 
truncate apex. Several anal spinules present. Claws with a single basal 
denticle. Preanal corner not projecting. Length 0.32mm. 


Key to Subspecies of Ch. eurynotus 


1 (6). Valve reticulate or pitted. Plate of labrum without papilliform 
apical process. 

2) (3). Valve slichtivereticullate,@pitslabsenteaea. nanan iene eae 
Se feAlieiel Sinton see nel eeomen ee mene gate noes 13a. Ch. eurynotus eurynotus Sars, 1901. 


374 


(307) 


FIGURE 337. Chydorus eurynotus eurynotus, female, length 0.30 mm (Uni- 
versity Pond, Brisbane, Queensland, Australia, 20 February 1964, preparation 1578). 

Ha —head of another specimen, preparation 1579; P—upper Nile; L—Charleville, 
Queensland, Australia, 2September 1961; HS— University Pond, Brisbane, Queensland, 
Australia; Hb —Charleville, Queensland, Australia, 2 September 1961. 


FIGURE 338. Legs of female of Chydorus eurynotus eurynotus 
(upper Nile): 


I — right leg, anterolateral; Il — right leg, lateral; Il, V — left leg, 
inner view; IV — right leg, inner view. 
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3 (2). Valve strongly reticulate or pitted. 

ADE Valverstroneliytreticuilatema (5 sis o icke: sce) erst i eee ie remem 
uals eae Mespeomoare’es 13b. Ch. eurynotus reticulatus Dadar 1898, comb.n. 

5 (4). Valve pitted .... 13c. Ch. eurynotus caelatus N.N.Smirnov, ssp.n. 

6 (1). Valve without pattern or pits; plate of labrum with a papilliform 
apical process... 13d. Ch. eurynotus brehmi Biswas, 1966, comb.n. 


13a. Chydorus eurynotus eurynotus Sars, 1901 
(Figures 337— 340) 


Sars, 1901:70, Plate 11, Figures 3, 3a-c (eurynotus); Daday, 1905:157— 
158, Plate X, Figures 3, 4 (flavescens, synonymized by Frey, 1960); 
Gurney, 1927:76—77, Figure 11 (denticulatus); Bergamin, 1939: Plate 1, 
Figures 5, 91-92, Figure 14; 1940:98-99, Figure 16 (nomeralis — 
reference to the apparently unpublished dissertation of Bergamin F., 1931, 
Estudio systematico des Cladocera des aguas do municipio de S. Paulo. 
Thése inaugural); Gauthier, 1939:183-188, Figure 11 (eurynotus); 
Harding, 1955:350, Figures 95—98 (eurynotus); 1957b:83—84, Figures 47— 
49 (eurynotus); 


Material. Numerous females from White Nile, from Queensland and 
New South Wales (Australia). Preparations: MGU — female 1578. ZIN — 
female 53901 (1579). 

Female. Valve slightly reticulate. 

Distribution. Ethiopian, Indo- Malay, Australian, and Neotropical 
regions. 


FIGURE 339. Chydorus eurynotus eurynotus, male (after Sars, 1901) 


13b. Chydorus eurynotus reticulatus Daday, 1898, 
comb.n. (Figures 340, 341) 


Daday, 1898:27—28, Figure 9 (reticulatus); Gauthier, 1939:183—188, 
Figure 11 (eurynotus). 


Female. Posteroventral corner of valve rounded, without denticles. 
Posterodorsal corner of valve pointed. Valves with pattern of hexagons and 
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dots inside them. Rostrum long, pointed, curved posteriorly. Anterior 
margin of head with a convexity near the eye. Antennules reaching middle 
of rostrum. Plate of labrum with differentiated but not produced apex. 
Postabdomen tapering distally. Anal denticles 8-10. Claws with 2 basal 
spines and with setules on the concave margin. Ocellus half as large as 
eye. Length 0.35mm. 

Distribution. Indo-Malayan Region, Lake Chad. 


mace 
Beh Ze Jer i 
vena tat ah oe 
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FIGURE 340. Distribution: 


1—Chydorus eurynotus eurynotus; 2—Ch. eurynotus 
reticulatus; 3—Ch. parvus parvus. 
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FIGURE 341. Chydorus eurynotus reticulatus, female, right side: 


L,Pa — after Daday, 1898; H,Pb — after Brehm, 1933a. 
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13c. Chydorus eurynotus caelatus N.N.Smirnov, ssp.n. 
(Figure 342) 


Green, 1952:430, Figures 36, 37, 38 (eurynotus). 


Material. Several tens of females from a pond near Gayndah, Queens- 
land, Australia. Holotype: MGU — female 1749. Paratype: ZIN — female 
53849 (1756). 

Female. Valve pitted, especially in the middle. Postabdomen with 
9 anal denticles which continue proximally into a row of setae. Length 
0.33 mm. 

Distribution. Australia, West Africa. 


13d. Chydorus eurynotus brehmi Biswas, 1966, comb.n. 


Brehm, 1936b:297, Figure 5 (Chydorus n.sp.?); Biswas, 1966:113— 
114, Figure 1 (brehmi). 


Female. Valve without sculpture. Plate of labrum with rounded 
anterior margin, blunt apically but ending in a papilliform process. Anten- 
nules ending far before apex of rostrum. Postabdomen with distinct pre- 
anal corner. About 12 anal denticles. Lateral setae in several groups, 
irregularly distributed on sides of postabdomen. Ocellus about half as 
large as eye, situated slightly nearer to the eye than to apex of rostrum. 
Length 0.59mm. 

Distribution. Northwest India. 


14. Chydorus kallipigos Brehm, 1934 (Figure 343) 


Brehm, 1934a:74—75, Figures 27, 28,29; Harding, 1955:352, Figures 
100—103. 


Material. Numerous females from the White Nile. 

Female. Posterodorsal corner of valve distinct, posteroventral 
corner rounded, without spines. Antennules ending far before apex of 
rostrum. Plate of labrum broadly rounded, without depression in distal 
part of anterior margin. Postabdomen with strongly projecting preanal 
corner. About 8 anal denticles. Margin of anus with setae. Claws with 
setae on concave margin and with 2 basal spines, proximal spine very 
small. Outer branch of endite with 3 setae of about equal length, 2 setae 
thin, the other thick, hook-shaped. Length 0.47mm. 

Male. Unknown. 

Distribution. Ethiopian Region. 


15. Chydorus parvus Daday, 1898 
Female. Posteroventral corner of valves rounded, without denticles. 
Anterior margin of valves with tubercles on the inner side. According to 


Fryer (1957) a specimen may have different numbers of knobs on the right 
and left valve. Hexagonal reticulation sometimes present on valves. 
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FIGURE 342. Chydorus eurynotus FIGURE 348. Chydorus kallipigos, 
caelatus, female, length 0.33 mm (pond female (after Brehm, 1934a): 
near Gayndah, Queensland, Australia, 


29 October 1964, preparation 1749). Ib gigurenPranch iol endive or dep: 


AI 


FIGURE 344. Chydorus parvus parvus, female, left side: 
La, Va, Vb, Vc — after Fryer, 1957; Vd, Ve, Al, Lb, P — after Stingelin, 1905. 
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Antennules almost reaching apex of rostrum. Plate of rostrum rounded, 
without pointed apex. Postabdomen with strongly projecting preanal corner. 
Anal denticles 8-10. According to Jenkin (1934) the postabdomen bears 
lateral groups of setae. There are setae proximal and distal to the row of 
anal spinules. Length to 0.38mm. 

Male. Preanal corner of postabdomen not projecting. Six thin, long 
anal denticles. Claws with 2 basalteeth. Length 0.22mm. 

Biology. Lives in vegetation. 


Key to Subspecies of Ch. parvus according to Females 


1(2) Re eAtt craves) marrow | 4-6 ie a 15a. Ch. parvus parvus Daday, 1898. 
21¢)) PeAnitenmullessoroac)s-atiorof width length lO: lla sau. |... nee 
ee ROM tas aN EE A sas tien es eA ALY 15b. Ch. parvus laticornis Brehm, 1953. 


15a. Chydorus parvus parvus Daday, 1898 
(Figures 340, 344, 345) 


Daday, 1898:25—26, Figure 7 (s phaericus var. parvus); Stingelin, 
1905:350—361, Plate 13, Figures 35—38 (robustus); Brehm, 1933a:756— 
757, Figures 42, 43,44 (robustus); 1953b:341 (robustus). 


Material. Several females from the White Nile. 


FIGURE 345. Postabdomen of Chydorus parvus 
parvus, male (after Fryer, 1957) 


Female. Posteroventral corner of valve without denticles. Postero- 
dorsal corner rounded, indistinct. Rostrum blunt. Antennules slightly 
tapering distally, 3 times as long as wide. Antennules ending less than 
their length from apex of rostrum. Distal segments of antennae not reaching 
apex of antennules of labrum. Plate broadly rounded, slightly depressed 
anteroventrally. Ocellus smaller than eye, situated halfway between eye 
and apex of rostrum. 

Distribution. Ethiopian and Indo- Malayan Region. 


15b. Chydorus parvus laticornis Brehm, 1953 
Brehm, 19o3e:16"7—168, Abb. 4i(var.. Walti cor mi si)p 
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FIGURE 346. Chydorus dentifer, female (after 
Daday, 1905) 


FIGURE 347. Chydorus ciliatus, FIGURE 348. Chydorus ciliatus, 
female (after Sars, 1901) male (after Sars, 1901) 
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Ratio of width:length of antennule 10:11 (to base of distal denticles). 
Distal end of antennules with 6 denticles. 
Distr ibutio n. Borneo. 


16. Chydorus dentifer Daday, 1905 (Figure 346) 


Daday, 1905:156—157, Plate X, Figures 1, 2 (ventrico SuS, var. 
dentifer). 


Material. According to description. 

Female. Valves with denticles on the posteroventral corner. Rostrum 
pointed. Antennules ending slightly more than their length before apex of 
rostrum. Plate of labrum oval. Postabdomen with projecting preanal 
corner. Margin of anus concave. Anal denticles about 20. Lateral groups 
of setae present. Claws with a single basal denticle. Intestine forming 
loop. Ocellus situated nearer to eye than to apex of rostrum. 

Male. Unknown. 

Distribution. Paraguay. 


17. Chydorus ciliatus Poggenpol, 1874 (Figures 347-349) 


Poggenpol', 1874:76, Plate XVI, Figure 30, Plate XVII, Figures 9, 10: 
Sars, 1901:71—73, Plate XI, Figures 4, 4a—c (pubescens syn.n.); 
Bergamin, 1940:99, Figure 17 (pube sc ens); Rahm, 1956:260—261, Figure 
21 (pubescens); Goulden, 1966a:379 (pubescens); 1966b:105, Plate 3, 
Figure 7 (pubescens). 

Material. According to description. 


(313) 


FIGURE 349. Distribution: 


I— Chydorus ciliatus; 2—Pseudochydorus globosus globosus. 
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Female. Valves truncate posteriorly. Valves sometimes slightly 
higher than long. Posteroventral corner of valve rounded, without denticles. 
Valve reticulate in ventral part. Dorsal surface of valve with numerous 

313 hairs. Antennules with a sensory seta on the side. Setae on antennae: 
0—0—3/0—0-—3. Segments of antenna without spines. Plate of labrum 
rounded. Distance from natatorial setae to anal denticles slightly less than 
distance between first and last anal denticle. Claws with 2 basal spines. 
Ocellus situated in middle between eye and apex of rostrum. Length to 
0.35mm. 

Male. Valves with straight posterior margin. Posterodorsal corner 
of valves distinct. Posteroventral corner broadly rounded, without denticles. 
Antennules and antennae not reaching apex of rostrum. Plate of labrum 
rounded. Postabdomen with narrowing distal part. Several anal denticles. 
Claws with 2 basal denticles. Ocellus situated halfway between eye and 
apex of rostrum. 

Distribution. South America, West Africa. USSR: Moscow 
(apparently introduced). 


18. Chydorus faviformis Birge, 1893 (Figure 350) 


Birge, 1893:307—308, Plate XIII, Figures 7,8; Frey, 1959:40, Figure 60; 
1962a, Figure 60. 


Material. One female from Little Sunapee Lake, New Hampshire, 
U.S.A. Preparation: MGU — female 2520. 

Female. Valves and head shield with deep polygonal cells. Rostrum 
pointed. Head shield with rounded posterior margin. Head pores typical 
for the subfamily. Antennules not reaching apex of rostrum. Antennae 
extending beyond apex of antennules. Postabdomen wide, with rounded apex. 
Preanal corner projecting. Anal denticles 9-10. Claw with a single basal 
spine. Length to 0.6mm. 

Male. Unknown. 

Disteebution=s, Northeast-oftthe WU) SzA" 


19. Chydorus bicornutus Doolittle, 1909 (Figures B85 a2) 
Dio olmttle, 1909154 —155; 19 Tio 5—1 69) Piatesminn hol Ol 


Material. One female from Tewkbury Pond, New Hampshire, U.S.A. 
Preparation: MGU — female 2521. 

Female. Valve with patternof deep polygons, with crests and a lateral 
horn. Horn as long as width of body. Height of female */6 of length. Ventral 
margin of valves with feathered setae on the inner side. Rostrum long, 
pointed. Antennules ending at their length before apexofrostrum. Antennae 
shorter than antennules, setae: 0—0—3/0—-1-—3, spines: 0—0-—1/0—0-—0. One 
seta on the 3rd segment of the ventral (inner) branch a third as long as the 
others. Plate of labrum very small. Postabdomen with 12 anal denticles. 
Lateral setae present. Preanal corner projecting. Anal margin with setae. 
Claws with setae on the concave margin and with 2 basal spines, distal 
spine twice as long as the proximal. Ocellus situated nearer to eye than to 
apex of rostrum. Legs typical for the genus (Figure 352). 
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FIGURE 350. Chydorus faviformis, female, 
right side: 


P — after Birge, 1893; HS — after Frey, 1962a. 
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FIGURE 351. Chydorus bicornutus,female (after Doolittle, 1911) 
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316 Male. Unknown. 
Distribution. U.S.A. (New England). 


20. Chydorus brevidentatus N.N. Smirnov sp.n. 
(Figures 353, 354) 


Material. Numerous females from the White Nile. Holotype: female, 
preparation 1826 (MGU). Paratype: ZIN — 53848, female (938). 


FIGURE 354. Legs of Chydorus brevidentatus, female, (White Nile, 
19 April 1964): 


I — left leg, inner view; II, IV — left legs, outer view; III, V — right legs, 
outer view. 


Female. Ratio of length:height 1.4:1. Posterior margin of valve 
2.8 times shorter than maximum height. Dorsal margin of valve uniformly 
convex, forming a smooth curve with dorsal margin of head. Ventral 
margin of valve convex in the middle. Behind this convexity is a row of 
setae beginning on inner side of valve. Posterodorsal corner indistinct. 
Posteroventral corner with small ridges. Valve with pattern of polygons 
anteriorly and dots posteriorly. Antennules ending slightly less than their 
length before apex of rostrum. Antennae not reaching apex of antennules or 
apex of rostrum. Setae on antennae: 0—0—3/0—1-—3, spines absent. Plate 
of labrum with produced apex and with a single large denticle on the 
anterior margin. 

Postabdomen long, slightly tapering apically. Preanal corner distinct 
but not strongly projecting. Anal margin concave. Postanal margin 
straight. Anal denticles small, decreasing in size proximally, in about 13 
groups. Distal groups with 2 denticles; proximal denticle smaller than 
distal. In the proximal groups, distal denticle accompanied by setae. 
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Last proximal groups consisting of setae. Lateral setae absent. Distal 
margin of postabdomen straight, several times as wide as base of claws. 
Claws with a single basal spine. 

Intestine forming loops. Ocellus smaller than eye, situated slightly 
nearer to eye than to apex of rostrum. 

Leg I with 6 rows of setules on the anterior side. Outer branch of endite 
with 3 setae of different length (Figure 113). Other legs typical for the 
genus (Figure 354). Length about 0.35mm. 

Male. Unknown. 

Systematic remarks. This species was placed in the genus 
Chydorus because of the presence of a row of setae beginning on the 
inner surface of the posterior half of the ventral margin of the valves. It 
differs from Ch.hybridus in the structure of the postabdomen, because 
the preanal corner does not project strongly and very long anal denticles 
are absent. It differs from Ch.breviceps because of the presence of 
a denticle on the anterior side of the plate of the labrum and the antennules 
do not reach the apex of the rostrum. 

The name brevidentatus refers to the short denticles near the anus. 

Distribution. White Nile. 


21. Chydorus breviceps (Stingelin, 1905) comb.n. 
(Figure 355) 


Stingelin, 1905:354—355, Plate 13, Figure 29, 29a (Alonella). 


This species was placed in the genus Chydorus because the row of 
setae begins on the inner side of the ventral margin of the valves, a char- 
acter not mentioned by Stingelin (1905) but shown in his drawing. The form 
of the postabdomen resembles that of Ch. brevidentatus (Chiang Sieh- 
chih, 1963:259—262, Figures 18—19; according to some characters, 
Alonella brevirostrata may be considered as a synonym of Ch. 
brevidentatus, although the description gives no data on the arrangement 
of the setae on the ventral margin of the valve). 

Wiatiee ial. -Neccording to description. 

Female. Maximal height before the middle. Posterodorsal corner 
of valve indistinct. Posteroventral corner with a denticle. Valve witha 
pattern of hexagons; anterior margin with lines parallel to the margin. 
Rostrum short, pointed. Antennules projecting far beyond apex of rostrum. 
Setae on antennae: 0—0—3/0—1-3 (Chiang Sieh-chih, 1963). Plate of labrum 
smooth, tongue-shaped. Five pairs of legs. Postabdomen narrowing 
distally. About 15 anal denticles. Lateral setae absent. Claws with 2 
basal denticles and with setae on the concave margin. Intestine forming 
loops. Ocellus situated halfway between eye and apex of rostrum. Length 
0.4mm. 

Male. Unknown. 

Distribution. Thailand. Hainan (according to Chiang Sieh-chih). 


22. Chydorus carolinae Methuen, 1910 (Figure 356) 
Methuen, 1910:157, Plate XVI, Figures 44a, b. 
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(317) 


FIGURE 355. Chydorus brevi- 
ceps, female (after Stingelin, 1905) 


FIGURE 356. Chydorus carolinae, female (after Methuen, 1910) 


FIGURE 357. Chydorus godeti, 
female (after Delachaux, 1919) 
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Material. According to description. 

Female. Ratio of height:length 1:1.3. Posteroventral corner of valves 
rounded, without denticles. Rostrum pointed. Antennules and antennae not 
reaching apex of rostrum. Postabdomen slightly tapering distally. Anal 
denticles thin, isolated and in irregular groups. Anal margin slightly con- 
cave, with setules. Lateral setae in 2 rows extending across abdomen. 
Possibly described after a specimen with malformed abdomen. Ocellus 
situated nearer to eye than to apex of rostrum. 

Male. Unknown. 

Distribution. South Africa. 


23. Chydorus godeti Delachaux, 1919 (Figure 357) 
Delachaus, 199; 31-32) Plate lk; Higures 9-11. 


Material. According to description. 

Female. Body only slightly longer than high. Posteroventral corner 
of valve rounded, without denticles. Plate of labrum with convex anterior 
margin and pointed apex. Postabdomen tapering distally, preanal corner 
strongly projecting. Anal denticles in 5 groups of 3 denticles, continuing 
into row of groups of hairs to the preanal corner. Distal part of postabdomen 
with 2 groups of setae laterally which are parallel to the dorsal margin and 
one group of setae transversely. Claws with a single basal spine and with 
setae on the concave margin. Postabdomen possibly malformed. Length 
0.5mm. 

Male. Unknown. 

DD iGShte WO Ul OMNt\n ene 


Species incertae sedis 


Chydorus albicans (Gay, 1849):292 (Lynceus). 

Chydorus ceylonicus Daday, 1898:26—27, Figure 8. 

Chiyidonnis) 7elke lamiday Henry, L9N9:431 4325 Pilates weil micunes lire 
The form of the plate of the labrum is not described, and it is therefore im- 
possible to determine the status of this species, which occurs in Australia. 

Chydorus gibsoni Brady, 1906:183, Plate XXXII, Figures l, 2. 

Chydorus latifrons Dana, 1852:351 (in the Proceedings of the 
American Acad. Sci., IJ, 1852 in the Moscow Society of Naturalists, Ch. 
latifrons is mentioned in the index, p. 351, with reference to p. 48, but 
its name does not appear on that page or on any other page); 1853:1274— 
1275; 1855 (Atlas), Plate 89, Figures 7a,b (Lynceus); Schoedler, 1858: 
15-18; U8632315=16; Herrick, 1884:1 18: 

Chydorus macquariensis Brady, 1918:5—6, Plate XVII, Figures 17, 
I}; IL). 

Chydorus minutus Thompson, 1879:262, Figure E3a. 

Chydorus ovalis var. ludwinowianus Dybowski et Grochowski, 
1895:153. Nomen nudum. 

Chydorus striatus Klocke, 1893:388 (without description or 
drawing). Nomen nudum. 
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319 8. Genus Dunhevedia King, 1853 


King, 1853:261; Birge, 1879:24-25 (Crepidocercus); Herrick, 1884: 
91 (Crepidocercus); Sars, 1888:41; Sovinskii, 1891:53-54; Table II, 
Figures 33-36 (Alona); Dybowski and Grochowski, 1894:382 (Landea); 
Stingelin, 1895:259 (Crepidocercus); Vavra, 1900:21—22; Sars, 1901:75— 
163" LOV6:3 43; Daday, 19LOp:126;— Benine, 194i 266—2 609; Sramek-Hugek et 
al., 1962:383; Herbst, 1962:100. 


Lype species: Diunihveweldivay cma sisal Kinpeelsioar 

Body oval. Posterior part of ventral margin with setae on inner side of 
valves. Posteroventral corner with a large denticle (sometimes without 
denticle). Head pores typical for the subfamily. Distance from head pores 
to posterior margin of head shield shorter than distance between head 
pores. Setae on antennae: 0—0—3/0—-1-—3. Postabdomen wide, with convex 
dorsal margin with anal denticles. Claws of female with a single basal 
spine. Ocellus smaller than eye. Five pairs of legs. Leg I of normal 
structure. Leg II] with uniformly hooklike setae. Exopodite of leg III with 
4 setae on the posterior side and 3 short setae on the dorsal side. Leg IV 
with a rounded exopodite with 7 setae; the 2 anterior setae sparsely 
pubescent, the others feathered. Leg V with an oval exopodite with 4 setae, 
1 on the anterior side, 3 on the posterior side. 

The males are smaller than the females and differ from them in the 
morphology of leg I. Distribution between 60°N. and S. D.crassa has 
the widest distribution. D.serrata has a pantropical distribution. 


Key to Species of Genus Dunhevedia according to Females 


1 (6). Valves without a concavity in the middle in dorsal view. 
23). Plate of labcum without denticles!4. 92 40° 1. D.crassa King, 1853. 
3 (2). Plate of labrum with denticles. 
4(5). Plate of labrum with a single denticle..: 2. D.odontoplax sarsz hove 
5 (4) Plate of labrumswith numeroustdenticles @-f.5.0- «46.2 ne iment ieme ene 

5 aids, ec a; Oe SORES eae rena eae ROR ceeTe 3. D. serrata Daday, 1898. 
6 (1). Valves with a concavity in the middle in dorsal view .......... 

6: pe -Big--ono AGIOS GIG Old Gualdes oO) ona2o eg pe can ID), (oC yer) Koa, SDS), 


1. Dunhevedia crassa King, 1853 
Smirnov, 1966c, Figure 18; Negrea, 1966a:148. 


Female. Posteroventral corner of valve with a denticle 10-15 uw long. 
E. Kudelina (1930) stated that the posteroventral corner of the valve may 
bear 1, 2 or 3 denticles, but considers this as a variation and not as a 
specific character. According to Ponyi (1955), this is one of the main 
reasons for the establishment of D. crassa dvihalliana. There are 
populations of D. crassa in which some specimens have a denticle on the 
posteroventral corner of the valves and some do not. Ventral margin of 
valve with feathered setae which are longest in the middle. Maximum 
height slightly before the middle. Posterior margin of valve almost straight, 


390 


2.5 times shorter than maximum height. Valves with pattern of hexagons. 
Head shield with rounded anterior and posterior margin. Head pores 
typical for the subfamily. 

Antennules thick, slightly tapering distally, ending slightly before apex 
of rostrum. Lateral sensory seta situated on a tubercle distal to middle 
of anterior margin of antennule. Setae on antennae: 0—0-—3/0—-1-3. Plate 
of labrum triangular, with pointed apex; anterior margin slightly concave, 
without denticles. 

Postabdomen usually oval. Postabdomen with 15—18 anal denticles. 
Numerous lateral groups of setae. Anus situated on the concave proximal 
margin of the postabdomen (on the functionally posterior side of the post- 
abdomen). Claws with a basal spine and with setae on the concave margin. 

Ocellus situated slightly nearer to eye than to apex of rostrum. Width 
of eye to 35 yn, of ocellus to 20 yn. 

Legs usually typical for the subfamily. Endite of leg I with 3 setae on 
the outer branch. Anterior part of inner branch of endite with 4 setae, 
posterior part with 3 setae. Posterior side of endite with 4 setae, the last 
seta curved and directed at a right angle to the stem of the endite. 

Endite of leg III divided (Figure 44). The part near the gnathobase with 
5 small setae and a sensilla. The part farther from the gnathobase (near 
the exopodite) with 3 thin, long setae which decrease in length toward the 
gnathobase. Endite with 6 soft setae. Gnathobase with a fan of 8 filtering 
setae. 

Leg IV with a rounded exopodite with 7 setae. Endite of leg IV with 4 
hard setae and with a sensilla more proximally. Endite with 4 soft setae. 
Endite of leg V with an oval exopodite with 4 setae. Endite of leg V lobed, 
with 2 hard setae. Filtering fan of gnathobase consisting of 4 setae. 
Length to 0.55mm. 

320 Male. Body oval. Dorsal and ventral margin strongly and similarly 
convex. Posterior margin straight. Ratio of length:height nearly 3:2. 
Posterior margin slightly more than half of maximum height. Postero- 
dorsal corner of valve distinct. Posteroventral corner with a denticle. 
Head shield passing smoothly into dorsal margin of valves. 

Antennules not reaching apex of rostrum. Plate of labrum with rounded 
anterior margin and pointed apex. Postabdomen resembling that of female, 
but there is a process ventral to the claw on which the vas deferens 
opens. Length to 0.36mm. 

Biology. Lives in vegetation, especially in rice fields. Tolerates 
salinization up to 25.9%o(Kudelina, 1930). 


Key to Subspecies of D. crassa according to Females 


1 (6). Dorsal margin of postabdomen without incision. 
2 (5). Anterior margin of labrum without tubercle-shaped convexity. 
3 (4) 


4), Antennules with sensory papillae of at most half the length of the 
AM tCEMIMUNCE cy ay sulakenel ives im cin= | censor a) la. D. crassa crassa King, 1853. 
4 GE Antennules with sensory papillae as long as the antennullemimess 0) 
oe ARCO Reo Oho Cite OLOee 5.3 0.0.5.0 lb. D.crassa dvihilliana Ponyi, 1955. 
5 (2). Anterior margin of labrum with a tubercle-shaped convexity Be 
55, OLR OSE Cae ORR Dee ante lc. D.crassa cilio-caudata (Sovinsky, 1891). 
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6 (1). Dorsal margin of postabdomen with an incision ......... Solo 
secret 4 seo oe oes) Ids Diecrassatveureticulatay Kottaszelol sn 


la. Dunhevedia crassa crassa King, 1853 (Figures 358-361) 


King, 1853:261, Plate VII, F (c rassa); Birge, 1879:26, Plate I, Figure 18 

(Cr EPLCOCERCUS SCviesE r); Stingelin, 1895:259—260, Plate VIII, 

Figure 42 (C. setiger); Sars, 1903a:185—-186, Plate VIII, Figure 5 

(Deis etige ra); Grochmalicki, 1915:227—228, Plate 6, Figures 9a,b (sied- 

leckii); Sars, 1916:343—344, Plate XLI, Figures 3, 3a—c (crass a); Birge, 
322 1918:725, Figure 1134 (setigera); Bening, 1941:269-271, Figure 111 

(crassa); Einsle, 1959:62-64 (crassa); Frey, 1959:38-39, Figure 49 

(crassa); 1962a, Figure 49 (crassa); Sramek-HuSek et al., 1962:283, 

Figure 144 (crassa); Herbst, 1962:100, Figure 84 (crassa). 


Material. Several females fromthe following localities: a pond at 
the Bug liman, Lake Bugun-Kul' in the Aktyubinsk Region, the White Nile, 
the Blue Nile near Rusayris, Lake Ras Amer in the upper reaches of the 
Nile, Queensland and South Australia. Preparations: MGU — female 
1588. ZIN— female 1586. 


(320) 


FIGURE 358. Dunhevedia crassa crassa, female, length 0.44 mm: 


P,L — puddle in the Kiev region, 5 June 1961; HS — after Frey, 1962a; 

a — ventral, after Sars, 1916; AII — left antenna, outer side (puddle at the 
Bug liman,23 June 1963); AI — right antennule,inner side; H — head, 
dorsal (Dawson Creek, Queensland, Australia, 18 July 1965). 
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(321) 


FIGURE 359. Legs of female of Dunhevedia crassa crassa, left side (puddle 
near Bug liman, 23 June 1963): 


1A,1II,1V, V — outer side; Il — inner side; IB,IC,ID — setae of inner branch of 
endite (Dawson Creek, Queensland, Australia, 18 July 1965). 


FIGURE 360. Dunhevedia crassa crassa,male (after Gauthier, 1928b) 
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Female. lLabral plate without tubercle-shaped process. Postero- 
ventral corner of valve with one denticle. Sensory papillae of antennules 
at most half as long as antennule. Length of female to 0.55mm. 


FIGURE 361. Distribution: 


1—Dunhevedia crassa crassa; 2—D.crassa cilio-caudata; 
3 —D.odontoplax; 4—D.serrata. 


Male. Antennules reaching apex of rostrum. (Birge, 1892). Length 
0.32mm. 

Distribution. Holarctic Region (south of 60°N), Ethiopian, Indo- 
Malayan and Australianregions. Southern part of European USSR, to the 
Ob' in the east. 


lb. Dunhevedia crassa dvihalliana Ponyi, 1955 (Figure 362) 
Ponyi, 1955:315—316, Figures 4, 5, 6. 


Female. Plate of labrum without tubercle-shaped process. Six—ten 
distal anal denticles in the form of spines directed posteriorly. Postero- 
ventral corner of valve with a large denticle and a small denticle above it. 
The small denticle is sometimes present only on one valve or absent and 
replaced by a small process. Sensory papillae of antennule as long as 
antennule. Length to 0.6mm. 

Distribution. Hungary. 


lc. Dunhevedia crassa cilio-caudata (Sovinsky, 1891) 
(Figures 361, 363) 


Sovinskii, 1891:159—160, Plate III, Figures 33-36 (Alona cilio- 
caudata); Daday, 1904a:62—64, Plate 5, Figures 6—8 (neglecta) 
Brehm, 1936b:290—291, Figure 2c (var. interrupta syn.n.). 
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FIGURE 362. Dunhevedia crassa FIGURE 368. Dunhevedia crassa cilio- 
dvihalliana, female (after Ponyi, 1955) caudata, female (after Sovinskii, 1891) 


FIGURE 364. Dunhevedia odontoplax, FIGURE 365. Dunhevedia serrata, female, 
female: length 0.51mm (White Nile, Sobat, 26 December 
1963): 


a,P — after Sars,1901; Cr,La,Lb — after 
Harding, 1955; Le — after Stingelin, 1913. HS — after De Costa, 1964; P — preparation 2075. 
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Female. Posteroventral corner of valves with a denticle, sometimes 
with an accessory denticle above it. Anterior margin of plate of labrum 
with a strong convexity and blunt apex. Two sensory papillae longer than 
the others. Postabdomen with 11—12 anal denticles and with transverse 
rows of setae almost on the whole surface. Ocellus about a quarter as 
large as the eye, situated halfway between eye and apex of rostrum. Length 
to 0.6mm. 

BAGiied|oy Blinn Oiay  Ieoilevarcl, Noseda ihaychie, Wisse 1lew cecnem, 


ld. Dunhevedia crassa eureticulata Kottasz, 1913 
Kottasz, 1913:92 (var. eureticulata). 


Kottasz gives the following description: ''This new variety differs from 
the type form in the morphology of the rostrum, the plate of the labrum, the 
valve, and in the very characteristic concave postabdomen. On the lower 
(dorsal) margin of the postabdomen there is a large blunt incision (this part 
is convex in the type form); the margin of the incision bears 11 anal 
denticles, and almost parallel to the margin are lateral setae in groups of 
3-4. Typical habitat: Albertfalva (near Budapest). 


2. Dunhevedia odontoplax Sars, 1901 (Figures 361, 364) 


Vavra, 1900:22, Figure 5 (non Birge) (setigera); Sars, 1901:76, Plate XI, 
Figures 6, 6a,6b; Stingelin, 1913:625, Figures 26—27 (var. colombiensis); 
Harding, 1955:347, Figures 73—78. 


Material. British Museum 73. 1954. 8.9436—448 (Lake Titicaca). 
Female. Valves with weak reticulation. Posteroventral corner of 
valve with a denticle. Plate of labrum with a denticle in middle of anterior 

margin. 

According to Harding (1955) the posteroventral corner of the female 
bears a denticle, and there may be an accessory denticle behind it. Labrum 
with a denticle on the anterior margin. The forms illustrated by Harding 
may have a plate of the labrum with a tubercle on the anterior margin 
(Figure 75), and this may be a little developed denticle; in this case, these 
forms belong to D. odontoplax and not to D.crassa. Antennules ending 
slightly before apex of rostrum. 

Postabdomen usually oval. Anal denticles small. Lateral setae 
numerous. Claws with a basal spine. Length 0.46mm. 

Male. Unknown. 

Distribution. Neotropical Region. 


3. Dunhevedia serrata Daday, 1898 (Figures 44, 361, 
365, 366) 


Daday, 1898:32—33, Figure 13; 1910b:126—127, Plate 6, Figure 26, 27, 28; 
Rahm, 1956:252—253, Figure 10; Harding, 1957b:81, Figures 39-42. 


Material. Numerous females from the White Nile. Preparations: 
MGU — female 2075. ZIN — female 2078. Ph — female 2079. 
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(325) 


FIGURE 366. Legs of Dunhevedia serrata, female (White 
Nile, Sobat, 26 December 1963): 


I,11,1V,V — right legs, inner view; III — left leg, inner view. 


FIGURE 367. Dunhevedia podagra, female (after King, 1853) 
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Female. Length 1.6 times maximum height. Valves with distinct 
posterodorsal corner. Posteroventral corner with 2 denticles, dorsal 
denticle smaller than ventral. Valves with longitudinal lines and dots. 
Rostrum blunt. Head pores typical for the subfamily. Plate of labrum 
with serrated anterior margin, with 10-15 denticles, the apical denticles 
directed downward; plate of labrum with bifid ventral end. Postabdomen 
with numerous lateral groups of setae. Claw with a basal spine and with 
setae on the concave margin. 

Legs typical for the genus. Leg III with endite with 8 hard setae in 2 
groups. One of the groups consists of setae 6, 7, and 8, which are straight 
and thin, setae 7 and 8 long, about twice as long as seta 6. The other group, 
near the gnathobase, consists of setae 1—5 which are of about equal length; 
setae 1, 2,and 3 are slightly curved, setae 4 and 5 straight. Endite with a 
row of 6 soft setae. Gnathobase with a filtering fan of 8 setae. 

Ocellus of female smaller than eye and situated halfway between eye 
and apex of rostrum. Length to 0.8mm. 

Male. Unknown. 

Distribution. Africa, Ceylon, New Guinea, North America (Figure 361). 


4. Dunhevedia podagra King, 1853 (Figure 367) 


King, 1853:261, Plate VIIE. 

Material. According to description. 

Female. Outline of body dorsally concave in the middle. Postero- 
ventral corner of valve with a denticle. Antennules not reaching apex of 
rostrum. Ocellus smaller than eye, situated halfway between eye and apex 
OlerOSiEuint 

Male. Unknown. 

Dasa. Wb Ue vOM AUS tcelaar 


Nomen nudum 


Dunhevedia syrenopolitana (Dybowski and Grochowski, 1894). 
Dybowski and Grochowski, 1894:382; 1895:151 (Landea syrenopoli- 
tana). Nomen nudum. 


9. Genus Dadaya Sars, 1901 


Daday, 1898:38 (Alona); Sars, 1901:73; Daday, 1910b:126; Bergamin, 
1940:100. 


iype Js pieces: |Diadaty7assmaarcico pis (Daday, 1898). 

Outline of body oval. Rostrum pointed. Head shield with rounded 
posterior margin. A single head pore. Posterior part of ventral margin 
of valves with setae on inner side of valve. Valve reticulate. Antennules 
projecting distinctly beyond apex of rostrum. Setae on antennae: 0—0—3/ 
0-1-3. Plate of labrum with pointed apex. Postabdomen without lateral 
denticles. Ocellus and eye unusually large. Postabdomen without lateral 
setae, with anal denticles. Claws with a single basal spine. One species. 
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Sars (1901:73) stated that the scarcity of material prevented him from 
examining the morphology of the legs in detail and that the male is unknown. 
New data on the legs prove that Dadaya belongs to the subfamily 
Chydorinae. 

Leg I with rows of setae on anterior side of endite. Leg II with long 
thin setae on the endite. Leg III with rectangular exopodite with 4 setae on 
the posterior side and 3 setae on the dorsal side. Setae of posterior 
margin less than twice as long as the exopodite, setae of dorsal margin 
shorter than exopodite. Leg IV with a rounded exopodite with 7 setae. The 
2 anterior setae are apparently not pubescent, the other setae are pubescent 
Seta 5 is the shortest. Lev V with an oval large exopodite with 4 setae, l 
of them on the anterior side, the other 3 on the posterior side. 


1. Dadaya macrops (Daday, 1898) (Figures 368-370) 


Daday, 1898:38—39, Figure 17 (Alona); Sars, 1901:73—74, Plate XI, 
Figures 5a, 5b; Daday, 1910b:126; Brehm, 1933a:746—747, Figures 40—41; 
Beroamin whos oulate lnhiource ls) 194 0:1 OOF bicure ho ©cellata): ole 
Figure 20 (macrops) (oce llata, Bergamin, 1931 — reference to un- 
published dissertation of Bergamin, F., 1931, Estudio systematico des 
Cladocera des aguas do municipio de S. Paulo. These inaugural); Brehm, 
EQD3b:309—-340, Migure 106; (Rahm, 1956:256, Hicures divi2; Fryer, 1956: 
733—734, Figures 1,2; Smirnov, 1966c, Figure 20. 


FIGURE 368. Dadaya macrops, female, length 0.35 mm (Gayndah, 
Queensland, Australia, 29 October 1964): 


L — labral plate posterior view, left side; a — anterior view. 
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Material. Numerous females from the White Nile; several females 


from a pond near Gayndah (Queensland, Australia). Preparations: MGU — 
female 1739. ZIN — female 1738. 
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FIGURE 369. Legs of Dadaya macrops, female, left side (Gayndah, 
29 October 1964): 


Sp 


1,11, V — outer view; III, V — inner view. 


Female. Dorsal and ventral margin of valves convex. Ratio of 
height:length 1:1.3. Posteroventral corner of valve rounded, with or with- 
out a denticle (as illustrated by Daday, 1898 and Sars,1901). Ventral mar- 
gin of valve with setae on inner side of valves inthe posterior half of ventral 
margin. Valves with pattern of hexagons. Rostrum long. Head pore 
single, small. Antennules projecting markedly beyond apex of rostrum. 
Distal segments of antenna not reaching apex of rostrum. 
0—0—3/0-—1-3. 


Labrum of characteristic form with a long, beaklike process (Figure 368). 
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Setae on antennae: 
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Postabdomen with projecting preanal corner. More than 10 anal denticles, 
the proximal denticles very small. Claw with a basal spine. Ocellus and 
eye very large. 


(328) 
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FIGURE 370. Distribution of Dadaya macrops 


Legs typical for the subfamily. Outer branch of endite of leg I small, 
displaced to the base of the leg, with 3 thin setae of different length 
(Figure 110). Hard hook-shaped setae on endite of leg II and III thin, long. 
Length to 0.41 mm. 

Male. Unknown. 

Distribution. Ethiopian, Indo-Malayan, Australian and Neotropical 
regions (reported from Australia by N.N. Smirnov (1966c)). 

Biology. Inhabits the surface. 


10. Genus Pseudochydorus Fryer, 1968 
Lilljeborg, 1900:549 (Chydorus, part); Fryer, 1968:323—324. 


Type species: Pseudochydorus globosus (Baird, 1893). 

Body spherical. Ventral margins of valves closed without a gap. Ventral 
setae of valve situated on inner surface of valve its whole length, those in 
the posterior half at a distinct distance from the margin. Rostrum pointed. 

Postabdomen narrow, with anal denticles and groups of lateral setae. 
Claws with 2 basal spines, distal spine large. Ocellus smaller than eye. 

Legs II—V with nonfiltering setae. According to Fryer (1968), the 
gnathobase of legs II and III with 5 setae, that of leg IV with 4 setae. 
Gnathobase of leg V with 3 setae. 

In P. globosus the seta near the epipodite on the dorsal side of the 
exopodite of leg II] is much longer than the two other setae as it closes 
the gap between legs III and IV longitudinally. This seta is directed up- 
ward but belongs to the pump chamber. This seta is reversely feathered; 
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although it has the same function as the other setae, its orientation is the 
opposite. This is explained by the fact that the setules of the seta are 
pointed in the same direction as those of the setae which are directed 
posteriorly. 


1. Pseudochydorus globosus (Baird, 1893) 


Female. Slightly longer than high. Ratio of height :length 1:1.3. 
Posteroventral corner rounded, without denticles. Surface sometimes with 
brown spots of varying form (not to be confused with ephippial Chydorus 
sphaericus). 

Rostrum pointed, directed ventrally. Head shield with rounded posterior 
margin. Head pores typical for the subfamily. Anterior ventral part of 
valve with concentric stripes and behind them hexagonal cells. Antennules 
not reaching apex of rostrum. Anterior margin of antennule with a sensory 
seta in the distal half. Esthetascs on the obliquely truncate distal margin. 
Setae on antennae: 0—0—3/1—1-—3, spines 0-0—-1/0—0-1. Labrum without 
plate-shaped process. Postabdomen narrow, almost uniformly wide. 
Dorsal distal corner produced in old females. Anal margin with setae. 
Groups of lateral setae present. Anal denticles 20—30, decreasing in size 
proximally. Claws with a row of setae on the concave margin and with 2 
basal denticles. Ocellus situated nearer to eye than to apex of rostrum. 

Outer branch of endite of leg I with 2 strong hook-shaped setae of dif- 
ferent length and a longer thin seta. Anterior margin of leg I with 3 pairs 
of needle-shaped setae on the distal corner. Leg III with very large exo- 
podite with a large, reversely feathered dorsal proximal seta. 

Length, according to specimens from the Gorki Reservoir (1 August 
1960), 0.37 (1st stage) to 0.65mm; minimal length of gravid females 
0.42mm (3rd stage). Two rows of groups of setae on each side. 

Male. Antennules with 2-segmented flagellum in middle of anterior 
margin and with a sensory seta slightly proximal to the flagellum. Anten- 
nules not reaching apex of rostrum. Esthetascs 9, situated on apex of 
antennule. Anus situated in a deep depression. Dorsal distal margin of 
postabdomen with anal denticles and 6—7 groups of setae proximal to them. 
Claw with 2 basal spines. 

Outer branch of endite of leg I with 4 setae of different length and with 
a hook. Endite of leg IV with 3 hard, straight setae; seta 8 large, seta 7 
one quarter as large, seta 6 half as large. Row of soft setae on endite 
consisting of 4 short setae. Gnathobase with filtering fan of 5 setae. The 
large seta on apex of gnathobase curved at the base and its end directed 
toward the end of the hard seta 8 of the endite. Vas deferens opening 
between the claws. Length 0.65mm. 


Key to Subspecies of P. globosus according to Females 


I (Alo = Weulye) iavors jortecl o 56 ceo. 0.0 6 la. P.globosus globosus Baird, 1843. 
2 (1). Valve PLLC MERA Ay. : lb. P. globosus caelatus Werestschagin, 1912. 
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la. Pseudochydorus globosus globosus Baird, 1843 
(Figures 349, 371, 376) 


Baird, 1843:90, Plate Ill, Figures 1-4 (Chydorus globosus); 
Fischer, 1851:193, Plate X, Figure 3 (Lynceus tenuirostris); King, 
1853:258, Plate VIIB (Chydorus augustus); Lilljeborg, 1853:85, 
Plate VII, Figure 11 (Lynceus); Leydig, 1860:230 (Lynceus globosus); 
Schoedler, 1862:13—14 (Chydorus globosus); Brady, 1868:423, Figure 7 
(Lyne eus globosus); Pee Muller, 16672195, Plate TV, KicuiresZio 
(Chydorus globosus); Stingelin, 1895:26 (Chydorus globosus); 
Dybowski and Grochowski, 1898b, 5:153 (Chise lo bi fo rmuis\symane; 
Chydorus globiformis was synonymized after examination of the type 
from the Western Ukraine, deposited at L'vov University Zoological Museum 
(tubes with several specimens)); Lilljeborg, 1900:547—552, Plate XXV, 
Figures 18-27, Plate XXVI, Figure 1 (Chydorus globosus); Shikleev, 
1930a:317—318, 320-321, Figure 5 (Chydorus paradoxus syn.n., 
synonymyzed according to description and figures); Bening, 1941:326—328, 
Figure 135 (Chydorus globosus); Frey, 1959:40, Figure 66 (Chy- 
dorus globosus); 1962a, Figure 66 (Chydorus globosus); 
Sramek-HuSek et al., 1962:386—388, Figure 145 (Chydorus globosus); 
Herbst, 1962:100—102, 85 (Chydorus globosus); Negrea, 1966a:148 
(Chydorus globosus); Fryer, 1968:324—328, Figures 92-111; Rey and 
Saint-Jean, 1968:115, Figure 31 (Chydorus globosus). 


Material. Numerous females from the Uglich, Rybinsk and Chere- 
povets reservoirs and from Queensland, Australia; several females from 
the White Nile; one female from a lake in the Terek delta and from Lake 
Karmak-Kul!' in the Aktyubinsk Region. Numerous males from the Chere- 
povets Reservoir. Preparations: MGU — females 669, 660, 663, 673, male 
679. ZIN — female 663, male 1823. Ph — female 300, male 678. 

Female. Valve not pitted, with pattern of polygons and partly with 
lines. 

Distribution. Holarctic, Ethiopian, Indo- Malayan and Australian 
regions. European USSR, to the Enisei in the East. 

Biology. Lives in vegetation. 


lb. Pseudochydorus globosus caelatus Werestschagin, 1912 


Vereshchagin, 1912c:130 (Chydorus globosus var. caelatus). 
var. caelatus). 


Female. Valves with 3—5 rows of pits on the ventral margin. 
Distribution. Western Belorussia. 


11. Genus Anchistropus Sars, 1862 


Sars, 1862:290—291; Schoedler, 1863:76; Lilljeborg, 1900:585—587; 
Bening, 1941:342—343; Sramek-HuSek et al., 1962:402—403; Herbst, 1962:104. 


Type species: Anchistropus emarginatus Sars, 1862. 
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FIGURE 371. Pseudochydorus globosus globosus, female, left side: 


P — length 0.72 mm (Sutka River, 11 August 1962); L — Cherepovets Reservoir, 

10 September 1963; AII — right antennule, inner side; R, AI — apex of rostrum and left 
antennule, outer side, Cherepovets Reservoir, the mouth of the Kovzha River, 20 October 
1963); HS — after Frey, 1962a. 


FIGURE 372. Postabdomenoffemaleof Pseudochydorus 
globosus globosus (Cherepovets Reservoir above 
Goritsy,10 September 1963): 


a — of a specimen 0.67mm long; b — of a specimen 
0.49 mm long. 
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FIGURE 373. Pseudochydorus globosus globosus, 
female: 


Variation of coloration: sparse dots — yellow; dense dots — 
brown (tributary of Volga pool of Rybinsk Reservoir; colorless 
specimen freshly molted). 


FIGURE 374. Legs of female of Pseudochydorus globosus globosus, left side 
(Cherepovets Reservoir, the mouth of the Kovzha River, 20 October 1963): 


I,IV,V — outer side; II, II] — inner side. 
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FIGURE 375. Pseudochydorus globosus globosus, male 
length 0.55mm (Cherepovets Reservoir above Goritsy, 10 September 
1963): 


AI — left antennule, inner side; Pa — from the left side; Pb — 
from the dorsal side. 


WM. vo 
oltre 
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FIGURE 376. Legs of male of Pseudochydorus globosus globosus, 
right side (Cherepovets Reservoir above Goritsy, 10 September 1963): 


IA — inner side; IB — outer lobe of endite, outer side; II, III,IV,V — 
outer side. 
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Body rounded. Posterodorsal and posteroventral corners of valves 
rounded, without denticles. Ventral margin of valve with an incision before 
the middle; behind the incision a process on the apex of which opens a 
gland. Ventral margin straight further posteriorly and covered with setae 

333 on the inner side. Rostrum pointed. Head shield with rounded posterior 
margin. Head shield with 2 separate main pores and between them 2 small 
pores (Frey, 1959,1962a). Antennules not reaching apex of rostrum. Setae 
on antennae: 0—0—3/0—1-—3. Vas deferens opening at base of claws. 

According to Lilljeborg (1900) there are 5 pairs of legs. Leg I witha 
well developed denticulate, hook-shaped seta. Leg II with little differentiated 
setae on the endite. Leg II] with a square exopodite with 4 setae on the 
posterior side. Leg IV with a rounded exopodite with 7 setae. Leg V is 
illustrated in Lilljeborg as modified, consisting of several lobes. Epi- 
podites without processes. 


Key to Species of Genus Anchistropus according 
to Females 


in) eitencth tonOMommehurasia. .- a. - 1. A.emarginatus Sars, 1862. 
2a) eeeeensth to 0.36 mm.) NorthyAmerica,. 4.5 - 2. A.minor Birge, 1893. 


1. Anchistropus emarginatus Sars, 1862 (Figures 377—380) 


Sars, 1862b:290—291; Norman and Brady, 1867:405—406, Plate XIX, 
Figure 4, Plate XX, Figure 4; Lilljeborg, 1900:587—591, Plate LXXIX, 
Figures 7-21; Thiébaud, 1908:85—86, Plate 5, Hicuges) Gye Os Eeminge 
1941:343—344, Figure 143; Srdmek-HuSek et al., 1962:404, Figure 152; 
Herbst, 1962:104, Figure 93; Negrea, 1966a:150. 


Material. Three specimens from lakes in the floodplain of the 
Vychegda River. One specimen from the Angara River in the Irkutsk 
Region. One specimen from the mouth of the Never (Amur basin). Pre- 
pacations:  MGU — 162955 ZIN —WO0o9: 

Female. Body almost as high as long. Valves with pattern of polygons. 
Antennules half as long as rostrum,with a sensory seta in middle of 
anterior margin. Antennae with spines on proximal segment of exopodite 
and on both distal segments. Plate of labrum nearly oval, with rounded 
posterior end. Postabdomen tapering distally. Distal dorsal margin with 
2 rows of 10—12 denticles, its apex projecting beyond base of claws. 

Postabdomen with 2 rows of groups of setae on each side (according to 
illustration of Hartwig, 1897b). Claws with setae on the concave margin. 
Intestine forming loops, with a caecum. Ocellus situated nearer to eye than 
to apex of rostrum. Legs typical for the subfamily, but leg I with a large 
hook-shaped seta and leg V modified (Lilljeborg, 1900). Length to 0.46mm. 

Male. Body slightly longer than high. Valves with distinct postero- 
dorsal corner. Posteroventral corner rounded, without denticles. Rostrum 
hook-shaped posteriorly. Antennules with 2-segmented flagellum and with 
a sensory seta in middle of anterior margin. Leg I with a hook and with a 
large hook-shaped seta on outer part of endite. Length to 0.38mm. 
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FIGURE 377. Anchistropus emarginatus, 
female, length 0.4mm (Angara, Irkutsk Region, 
23 August 1952): 


P — lake in mouth of the Never River, Amur basin, 
21 July 1957, preparation 1059. 


FIGURE 378. Legs of Anchistropus emarginatus, female (after Lilljeborg, 1900): 


I, III, V — left legs, outer side; II — right leg, outer side; IV — left leg, inner side. 
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FIGURE 380. Distribution: 


1—Anchistropus emarginatus; 2—A.minor. 


FIGURE 381. Anchistropus minor, female: 


a — anterior view; P,I — after Birge, 1893; HS — after Frey, 1962a. 
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Distribution. Palearctic. European USSR, Baikal area, Amur basin. 
Biology. Lives and feeds on hydrae. 


2. Anchistropus minor Birge, 1893 (Figures 380, 381) 


Birge, 1893:309—311, Plate XIII, Figures 2-5; Frey, 1959:40, Figures 67, 
68; 1960:696, Figures 29,30; 1962a, Figures 67-68. 


Material. One female from Newfound Lake, New Hampshire, U.S.A. 
Preparation MGU — female 2523. 

Female. Body only slightly longer than high. Posteroventral corner 
of valves rounded, without denticles. Rostrum pointed. Head with a con- 
vexity near the eye. Valves leaving a rhomboidal gap in anterior part of 
ventral margin. Antennules with a sensory seta and esthetascs of the same 
length. Antennae without spines. Head shield and valves reticulate, cells 
with undulate margin (Frey, 1960). Head pores typical for the subfamily. 
Postabdomen with prolonged dorsal distal end. Claws with a basal spine. 
Preanal corner projecting. Intestine forming loops, with a caecum. Leg I 
of female with thick hook-shaped seta. Length about 0.36mm. 

Male. Unknown. 

Dist but lon. yNorthyAmiernicar 

Biology. Lives and feeds on hydrae. 


IV. Subfamily ALONINAE Frey, 1967 
Frey, 1967a:36. 


iype genus:. Alliona Baird, 1843. 

Mandible articulated with integument between head shield and valves. 
Two or three main pores, situated in median line of head shield, small 
pores situated lateral to them. Subitaneous eggs two at a time, latent eggs 
one at atime. Claws with a single basal spine, sometimes without basal 
spine. Anus situated in proximal part of postabdomen. Hepatic processes 
absent. Length 0.3-1.3mm. Canals extending from lateral head pores. 
The subfamily contains 14 genera with 100 species. 

Legs 5-6 pairs. Leg VI,if present, without epipodite. Endite of leg II 
with 8 hook-shaped setae, without accompanying row of soft setae. One seta 
on exopodite of leg III much larger than the others. Exopodite of leg IV 
with 6 setae, exopodite of leg V with 4 setae. 

All the preceding subfamilies show a characteristic structure of the 
head pores, but the subfamily Aloninae contains a variety of structure. 

The main head pores may be as follows: 1) 3, with a narrow connection 
between them; 2) 2, with a narrow connection between them; 3) 2, with a 
broad connection between them; 4) 2 separate pores with 2 small pores 
between them and 2 small pores laterally; 5) a single pore. In view of the 
great phylogenetic importance of the structure of the head pores, these 
differences permit a revision of the genus Alona. In fact, Alona has 
remained the least well defined genus of Chydoridae. This is inconvenient 
because Alona contains more species than any other genus of Chydoridae. 
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We leave in the genus Alona the species with 3 main head pores and 
establish another genus for the species with 2 main head pores with a narrow 
connection. The species with 2 broadly connected head pores were placed 
by Frey (1965a) in the genus Tretocephala. The genera of the sub- 
family Aloninae can then be classified as follows. Three main head pores: 
POMONA GeNS AS tian LKeUlie Zale VAC IO pie US, Komhownla,.© aimsypiio cle r els, 
Graptoleberis, Leydigia. Two main head pores with a narrow con- 
nection: Biapertura; two main head pores with a broad connection: 
Tretocephala, Leydigiopsis, Rhynchotalona. Two separate 
main head pores: Oxyurella. One main head pore: Euryalona, 
Indialona, Monospilus. These groups are further distinguished by 
the form of the body, legs, postabdomen, etc. Indialona has a single main 
head pore, but the systematic position of this genus is not clear because 

the description of the legs is incomplete. 


Key to Genera of the Subfamily Aloninae 


1 (28). Rostrum not elongate; if rostrum long and directed posteriorly, 
postabdomen with a few anal denticles; only 2 distal denticles 
large. 

2 (15). Three main head pores. 

3 (14). Lateral setae of postabdomen not very large. Exopodite of leg III 
with 7 setae. 

4 (7). Postabdomens of varying form but not narrow or very long. 

5 (6). Anterior margin of head shield not broadly rounded, not projecting 
anteriorly in lateral view....... 12. Alona Baird, 1843 (p. 337). 

6 (5). Anterior margin of head shield broadly rounded, projecting an- 
teriorly in lateral view. Valve with straight ventral margin 5 6 

PIE iowa he Ae cad kart sie ... 17. Graptoleberis Sars, 1862 (p. 443). 
aa) Poctandomen narrow and long. 

8 (9). Postabdomen straight, with parallel dorsal and ventral raaveuerertal oc 

ee ere re : ~ «se 14. Acroperus Baird; 11843 (p. 400). 

9 (8). eoetabdenien tapering distally. 

10 (11). Rostrum projecting. Leg III markedly different from leg IV 50 
-..-...... 13. Kurzia Dybowski and Grochowski, 1894 (p. 396). 

Ti ClONs Bostauen not projecting. Leg II] resembling leg IV. 

12 (13). Postabdomen moderately long (ratio of length:width at most 4:3). 


Doncalvorshead ke eligalb sents <P. erys 1 eryounctiel ion <eiacuis: een cu ean een culee 
.... 15. Kozhowia G. L. Vasiljeva and N.N. Smirnov, 1969 (p. 420). 
13 (12). Postabdomen Very none. cell present in mMOosity Spies mcr-lcn-memer 
Reis nae : ..... 16. Camptocercus Baird, 1843 (p. 429). 
14 (3). Lateral setae of Roetandomen very large. Anal denticles very 
SHAT ES corset Seen Hales eee eae 18. Leydigia Kurz, 1875 (p. 449). 
15 (2). Two or one main head pores. 
16 (23). Two main head pores. 
17 (22). Main pores connected. 
18 (19). Pores narrowly connected ..... . is Bodedoce sireteass «SERS ee 


eae eee ei a UOnm Bape rtrd N.N. Smirnov gen.n. (p. 466). 
19 (18). Pores Boacligy connected. 
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0 (21). Rostrum short, blunt. Anal denticles in the form of setae ..... 


pret wig Os Pease He Seder eee 20. iretocephala Frey) 1965! Goe4a0n 
21 (20). Rostrum very long, curved posteriorly. Anal denticles not 
MUMVELOUSE at wo distalcdenticles tes pecitalllivadlia to cr. mam cna tenon itomemte 
BAY SENT EL ..... 21. Rhynchotalona Norman, 1903 (p. 490). 
22, (7). 9 Mainthead poresesepaiate ump aletsn metus ee Sue earn 
UES yh era c 22. Oxyurella Dybowski and Grochowski, 1894 (p. 491). 
23 (16). One main head pore. 
24 (27). Eye and ocellus present. 
25 (26). Body much longer than high.... 23. Euryalona Sars, 1901 (p. 497). 
26 (25). Body only slightly uae than inten LIS PRO Re ie ET Sek 
PARE EERE: : .. 24. Indialona Petkovski, 1966 (ep 501). 
Za Onilys ocellustpresent meee nna 25. Monospilus Sars, 1862 (p. 506). 


28 (1). Rostrum elongate, directed ventrally or posteriorly. Postabdomen 
rounded, wide, with numerous well developed anal denticles 
AES. PREP LOM Sites ake 26. Leydigiopsis Sars, 1901 (p. 509). 


Key to Genera of the Subfamily Aloninae according to Head Shields 


1 (22). Two or three main head pores. 
2 (21). Main head pores connected. 
3 (14). Three main head pores. 
4 (11). Small pores at a moderate distance from the main pores. 
5 (10). Head shield with blunt anterior margin. 
6 (9). Anterior margin of head shield blunt but with slightly prolonged 
apex. 
7 (8). Sma.l pores situated some distance from the main pores ...... 
SErh ceontahne el umn eersee Ste INR. oe Meee fo eka ee el 2a Adionar 
Fs Sinai pores situated very close to the main pores... 18. Leydigia. 
9 (6). Anterior margin of head shield uniformly broadly rounded ..... 
66.66.0006 O.0.0.6 C5600 0000 006 3.6) Gud.bv0 17. Graptoleberis. 


Oma (S))e hinterion margin of head shield with pointed rostrum. ..13. Kurzia. 

11 (4). Small head pores situated far from the main pores oisene margin of 
head shield). 

12 (13). Distance from apex of rostrum to posterior end of fornix longer 
than distance from posterior end of fornix to posterior end of 
HGAdtShielas hewn es isk ha ees eee EDO, REARS 14. Acroperus. 

13 (12). Distance from apex of rostrum to posterior end of fornix as long 
as distance from posterior end of fornix to posterior end of head 


SNaHSNC! 6° 5 5.51.6, Bho.6 Sanedione Buick oka. 6 Gun --.-.-- 16. Camptocercus. 
14 (3). Two main head pores. 
15) (16) We Pomestniarnowliy connected esse soes ieee aa .. 19. Biapertura. 
16 (15). Pores broadly connected. 
17 (18). Anterior margin of head shield broadly rounded ............ 
REINER se WIT Le: ate a eile «Lethe nel o) eteciol seep ets tol crane O.WmbnetOcepmallar 
18 (17). Anterior margin of head shield produced into a long rostrum. 
1OM(20) SRostrinmlpointedsai as sisieeneane ae RS 21. Rhynchotalona. 
210) 9) SRostruml blunt o7 a ees e neers Joa. 5 o2)e 26. ‘Leydigiopsis. 
Zin (2) Seale separate main head pores. Small pores present between them 
Nao! IRWWEIpEUh UO Wale ~o 656650000000 000 obo 0000 22. Oxyurella. 
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22 (1). One head pore. 
23 (26). Anterior margin of head shield broadly rounded or truncate. 
24 (25). Posterior margin of head shield broadly rounded, anterior margin 
ERUMNCELS ood coop oO Od oy DOO SG co. dna G' ceorordnown 23. Euryalona. 
25 (24). Head shield with broadly rounded posterior and anterior margin; 
if posterior margin pointed, anterior margin truncate ........ 
9 600 C0 OO WuGhO ONG ute Oepa ROMO RORIRA - LSRCEOE aA 24. Indialona. 
26 (23). Amianion margin of head shield produced into a rostrum with blunt 
ENDO E epramrepret letecy coe tame) Oud Osd wo vou G0 oon oso. 010 25. Monospilus. 


12. Genus Alona Baird, 1843, emend. N.N. Smirnov 


O. F. Miller, 1785:72—78 (Lynceus, part); Linné, 1788 (Monoculus 
part); Baird, 1843:92 (subgenus Alona); 1850-131; P.E. Miller, 1867: 
171-173 (Alona part). 184 (Phyrxura syn.n.); Kurz, 1875:47—50; 
Herrick, 1884:91—93 (section Alona vera); Dybowski and Grochowski, 
1894:381 (Coronatella); Lilljeborg, 1900:446-448 (Lynceus part); 
Sars, 1901:48; Sars, 1916:331; Bergamin, 1940:49—50; Sramek-HuSek et 
al., 1962:330; Herbst, 1962:84—86. 


Type species: Alona quadrangularis (O. F. Muller, 1785) 
(Johnson, 1956a:202). 

Baird stated in the original description (1843:92, as subgenus) that the 
valve is rectangular with lines and the antennae are short. Posterodorsal 
corner situated slightly below the highest point of the dorsal margin. Rost- 
rum blunt, short. Setae on antennae: 0—0-—3/1—1-—3. Main head pores 
situated on median line of head shield, and a small pore lateral to them 
(Frey, 1959, 1962a). Three main head pores connected to one another. 
Postabdomen with postanal denticles and lateral setae. Anus situated in 
proximal part of postabdomen. 

Five to six pairs of legs. Leg I with rows of setae on anterior side of 
endite. Endite of leg II with 8 hook-shaped setae, without a row of soft 
setae. Exopodite of leg III with 7 setae; seta 6 very large. Exopodite of 
leg IV with 6 setae including 2 sparsely pubescent anterior setae. Exo- 
podite of leg V very large, with 4 setae, a small seta on the anterior side 
and 3 onthe posterior side. Leg VI,if present, in form of a small lobe 
without epipodite. Rostrum of male shorter than that of female. 

Vas deferens opening near and ventral to base of claws. 

Many species the head pores of which have not been described were 
left in the genus Alona. Their systematic position may have to be changed 
after they have been described. 


Key to Species of the Genus Alona according to Females 
1 (86). Plate of labrum without denticles on anterior margin. 
Plate of labrum wide, not oblong. 


) 
3 (76). Postabdomen not widening distally. 
) Postabdomen not elongate, dorsal and ventral margin not parallel. 
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Postabdomen with rounded distal and dorsal margin. 

Postabdomen not narrowing distally. 

Postabdomen with long postanal part. 

Anal denticles large. 

Anal denticles narrow. Maximum height behind middle of body. 

Waeuhyes tinchigniaculhy wenmlcullewe ocooacosop ooo gos o ob OOOO 

Ber ocak ; oes Gicmuecas pen Aaquadieantnullarnicn Opes Miller, 1785). 

Anal aenuiciee wide. 

Anal denticles uniformly spaced. Anal denticles with smooth 

(OESIoONe SNC Go 5 65 5 Alc onaviony '6. 2.» 2. A. capensis) Rihesno2ie 

Analidenticles| im crOups Oma worandathizee sy momcl imine line 
atganjsieerierselys orgs ens desae gous nemeetS 3. A.sarasinorum Stingelin, 1900. 

java denticles small. 

Anal denticles about 8, accompanied by a small denticle ...... 

Eppes «Nest 4 Gao o mo oO ooo od Go ae Ajeet liielagved., LOOT. 

Anal Aenrieles isolated 8 innumber... 5. A.harpularia Sars, 1916. 

Postabdomen with short postanal part. 

Posterior margin of postabdomen not rounded and projecting. 

Proximal segment of endopodite of antenna without a large spine 

reaching to distal end of third segment. 

Posteroventral corner of valve without denticles or thick setae 

(however, there is a form with serrated posteroventral corner). 

Anal denticles present. 

Anal denticles gradually decreasing in size proximally. 

Anal denticles long. 

Spines on antennae: 1—0—1/0—0-1. 

Penultimate abdominal segment with a few setae ........... 

6 600 6 wie) «leis! ol fa Heiuel oy syn; or ee eenet gee 90. SAL mectaneulagsancereoece 

Penultimate abdominal segment with dense setae on dorsal side 

hee oy Castes 7. A. setosocaudata G. L. Vasiljeva and N.N. Smirnov, 1969. 

Spines on antennae: 1—0—1/1—1-1... 8. A.macrocopa Sars, 1895. 

Analiidentiele suche, isimaililiwaien ames enous 9. A.arcuata Sars, 1916. 

2—4 distal anal denticles markedly larger than the others ..... 

Bhan OTe Bo a pues dreumtsidiey Poah op'xs OE Cora G 10. A.crassicaudata Sars, 1916. 
Naee teeth absent. Lateral setae present. Valve with numerous 
Uoyarermretohvoeul IbNN@s 5 65 ooo oO OO -.. dl. A.striolata Sars, 1916. 
Posteroventral corner of valve with denticles or with denticles 
and dense setae. Posterior seta in the lateral groups on the post- 
abdomen is the longest, reaching to or (o Veileh sas beyond margin 
of postabdomen. Basal spine of claw ‘fs to ‘4 as long as claw. 
Posteroventral corner of valves with 1—3 denticles ...... 5 
oo G04 : OO aor OF Pe ae ane ar cute Oi nae Were Aomondcanthaysaeeeete ulm 
Bolstenovential corner of valves with thick setae and very small 
Genititehe Sip -men Mem atreletr Monn 13. A.circumfimbriata Megard, 1967. 
Proximal segment of endopodite of antenna with a pa spine 
extending almost to distal end of third segment Golo SOO oD oO 
ol ssh Yad aig app soreipiel gos Sogtis ewes cpvaiy: Seem tenuate ee ageties 14. A. HOIeaal Git P92. 
Posterior margin of postabdomen rounded and projecting. 

Plate of labrum entire. Esthetascs projecting beyond apex of 
rostrum. Ocellus slightly smaller than eye ....... Sod aloo 6 
EF DOER OO SRO Oren po ob ooo Uooonoe oo Wh, AC mignon Score, L895. 
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Plate of labrum with an incision on anterior margin. Esthetascs 
not projecting beyond apex of rostrum. Ocellus larger than eye 

= Ostia owe’ 5 lam ae ie atl ie rie a beanie ne ut ae Ur ta 16. A. bicolor Frey, 1965. 
Postabdomen narrowing distally. 

Anal denticles developed. 

Anal denticles at most 9. 

Lateral setae present. 

Valves punctate. Plate of labrum with 2 groups of setae on the 


LCM Renn PMOR Oop. hota tsme ont erm, 17. A.virago Brehm, 1935. 
Velivesasticvaveds siolater otelalruna ww ithOmisetales sic t-te uelenemonent 
et oe. te 5) Oi G01) Chub oC uomoNOmCuOwSnONGe w bie ALS olbI -Coloxsrayshus, WEilia@ie., ISIS 
Lateral groups of setae absent. 

Aniaceniicles ware. Claws witha short basal spimer a. ale nts = 
Ee TAM oe a Sk na Mock te caer ste ma te . 19. A.weltneri Keilhack, 1905. 
Anal denticles small. Basal spine reaching to half the length of 
atemelionwemetne .tslnite teeters Screen ate 20. A.cannellata Brehm, 1934. 


Anal denticles more than 9 
Anal denticles little developed. 


21. A.davidi Richard, 1895. 


Wavewalesetaceshoict. Sima. tee a) en 22. A.inermis Pesta, 1928. 
Lateral setae large, isolated, projecting beyond dorsal margin of 
OOSUAOCONTAE GY §5 5 5 5156 ae SRD ene 23. A.milleri Kiser, 1948. 


Postabdomen with truncate distal margin. 

Lateral setae in groups, or in 2 rows if isolated. 

Posteroventral corner of valve without denticles. 

Anal denticles long. 

Anal denticles usually 10 or more. 

Small head pores transverse. Anal denticles gradually decreas- 
ing in size proximally Sed ebier nics etic oo 24. A.costata Sars, 1862. 
Small head pores rounded. 

Postabdomen with parallel margins. Valves without pattern of 
polygons or lines. Posterior seta in the lateral groups on the 
postabdomen is the longest, eave lanky, or extending beyond margin 

of postabdomen. Basal spine about as length of claw. 

Posterior seta in the lateral groups of setae thin. Main head 

POKES completely connectedy sr. = cen 25. A.pulchella King, 1853. 
Distal seta in lateral groups of setae large and spine-shaped. 
Connection between main head pores interrupted .......... 
s00 0 0 0r0 ORG Oa O95 6.6600 oleh ete) a) One At SietulosalVke gard al gGile 
Postabdomen narrowing Aas 

Distal anal denticles slightly larger than the others. Valve with 


(OOlSrqtoinsawauielal Cloth ial taveiady NY vas Go: G96 cede bla o bees 8.0/0.0 0 6 6 6 bye 
staal De ale Seem) nec aA camboueinGuernezandeht claaicamtooer 
Distalganalsdenticlesarcers thatatiie OvMeyS 7 wen mue 1 lil p-aleliani- ian ime= 
SOA Si RS oo OR es tte 28. A.inreticulata Shen Chia-jui et al., 1964. 


Anal denticles usually less than 10. 
Anal denticles thin. Plate of labrum with slightly pointed apex .. 

hes ethernet SOhONO) OC Ont. Choi we 20, AnfasciculatayDaday, 1905. 
jana denticles wide. Plate of labrum with rounded apex. Lateral 
groups of thin setae which do not reach margin of postabdomen. 
The groups consist of almost equally long setae, or the middle 
seta is the longest. 
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66 (67). 


67 (66). 


Postabdomen with pointed distal angle (about 60°). Head shield 
with rounded posterior margin ....... 30. A. guttata Sars, 1862. 
Distal angle of postabdomen about 90°, often slightly rounded. 
Posterior margin of head shield forming a pointed angle ...... 

: 31. A. barbulata Megard, 1967. 
Anal denticles short. Lateral setae abSent ........... 0 
Kream eared cameree aeoseled wley asa pucelies eeuel tte eee BP A. clathrate Sure mlecen 
Posteroventral corner of valve with denticles .......... 
Fe a ON Be CO oO CMe COn OC Oo ROC CO 33. A. protzi Haren 1900. 


Postabdomen elongate, with parallel dorsal and ventral margin. 
Lateral setae in groups. 
Dorsal distal corner of postabdomen projecting distinctly beyond 


base of claws Tip Saceee oad st Rie lgae OTe acaaibens 35. A.karelica Stenroos, 1897. 
Dorsal distal corner of postabdomen not projecting beyond base 

Ome CHAWISHR Us, TORE TE: Geuiee seems 36. A.subantarctica Eckman, 1908. 
ILglierall SCtAS WsOlewecl, llOme 6 soso oooe 37. A.archeri Sars, 1889. 


Postabdomen widening distally. 
Maximal width of postabdomen at base of claws. 
Arvaleicdentichkest sinonctme ci tui seme neiienel c 38. A.eximia Kiser, 1948. 
Anal denticles long. 
Anal denticles uniformly spaced, not thin. 
Anal denticles gradually increasing in size distally ......... 

Bron 08d OB, COL OROOR OG Ot nb 39. A.pseudanodonta Brehm, 1933. 
Distal anal spinules| much largerjthan the others) 5. 3 3). -) sem uenen- 
co Oddo Ono UDO OOD. Scie) ele hin oy On Ae Mm CrOLaLasElcmieyee ua aze 


Suche se eiet sinew siti Saas ce oaetcpaenye pepeaihon« 41. A. inkiti Sunikicier. 1929. 
Marcin width of postabdomen some distance from base of claws; 
postabdomen with broadly convex dorsal margin ...... : 
LMeaeeacaee oe sarth itt ama tus cecwkinencrecek Gath tels ‘A. parval (Daday flaaen 
Plate of Teo elongate, wedge-shaped ..... . 556 
i ode -... 43. A.labrosa G. L. Vasiljeva and N. N. Sun anon 1969. 
Plate of labrum with a denticle on anterior margin. 

Valve without tubercles. Incision between base of claws and 
dorsal distal end of postabdomen absent ONONO ONG D006 0.0 06 


OOO Go: BIO Gud: Oe Mebe do ion wo site te, cettho Msn Ve Geum ABB REMinta Seis, 1896. 
Valve with tubercles in ventral part. Incision between base of 
claws and dorsal distal end of postabdomen present ayuectteie 

GH Oo oan Oe OD 6 Oo Oo S Sono ag SOs Ao laeieohtayeal TSyeesinan, 1957. 


Key to Known (Adequately Described) Males of the 
Genus Alona 


IN (QO)). 
BS): 
(2) 


Dorsal and ventral margin of postabdomen not parallel. 
Dorsal margin of postabdomen strongly convex,curved ....... 
G00 100,060.00 So O05 6 00 5 a eileniedoneieenebe eA pquacranpullarcice 


Monee margin of Doneuidomen slightly convex, straight or 
concave. 
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Dorsal margin of postabdomen slightly convex. 


5 (6). Claw with a basal spine. Lateral setae weakly developed ..... 
Deo oo eos go bobo Os Sod oo Go ooo e ba 12. A.monacantha. 
3 (SB) Siw Without soasalesnoumne! wa. sells teen! 6 /) sme Nel eal 32. -A. clathrata. 


7 (4). Dorsal margin of postabdomen straight or concave. Postabdomen 
slightly tapering distally. 


8 (13). Dorsal margin of postabdomen straight. 

EnelO) eerie denticles* presente.) .asl.s 0. tse Sul ee) .. 19. A.weltneri. 
10 (9). Anal denticles absent. 
CHO) Meeateralksetac ImyorOUpS et. @ <e .0s kid bet eerie © 21. A. davidi. 
mise) peelzateralesetaceisolated 0. 21. Aine @ isd «hee. 9 SpeAwarche rir 
13 (8). Dorsal margin of postabdomen slightly concave. Postabdomen 


strongly narrowing distally. 
14 (15). Claw with a basal spine. Dorsal margin of postabdomen with a 
rounded apex posteriorly ..... Se Shae Me 6 oc LOS OA rUSticaL 
15 (14). Claw without basal spine. Dorsal margin of postabdomen reaching 
base of claws without forming an apex. 


16 (17). Well developed row of groups of lateral setae present 5000000 
9600000000 C00 Oooo oUOKDO MOCO ON Ob OE 24. A.costata. 

7 ((GLS)\s SoHE of postabdomen little developed or absent. 

18 (19). Setae of postabdomen little developed ..... eee OO An OULEaval 

OMS) ESetac ofapostabdomlenrabsent . ls selina een 8. A.macrocopa. 

20 (1). Dorsal and ventral margin of postabdomen parallel. 

Ze) peeostabdomensshort ye. sss. 6 eo ote ete oa 6. A. rectangula. 


7. A.setosocaudata, 13. A.circumfimbriata, 26. A.setulosa, 
28. A.inreticulata. 
22g) pebostabdomen longs «aces eens! iis shaved epereneeene 35. A.karelica. 


1. Alona quadrangularis (O. F. Muller, 1785) 
(Figures 382—386) 


O. F. Miller, 1785:72—73, Plate IX, Figures 1—3 (Lyne eus); Linné, 
1788, 3008 (Monoculus); Fabricius, 1793:498 (Monoculus); Baird, 
1850:131—132, Plate XVI, Figure 4; Schoedler, 1858:28 (fulcat a); 1862: 
21—24, Plate 1, Figures 24, 25 (sulcata); 1863:21, Plate 1, Figures 24, 25 
(sulcata); P.E. Miller, 1867:176, Plate III, Figures 20,21; 177-178 
(sanguinea); Birge, 1892:393-394, Plate XIII, Figure 19 (le pida); 
Lilljeborg, 1900:448—454, Plate LXVI, Figures 8-17 (Lynceus); Stingelin, 
1906:324—325, Plate 13, Figure 19; Vereshchagin, 1911b:555 (mph. 
(dilatata); 1912a:127—128, Plate III, Figure 51 (var. dilatata); Bening, 
1941:309-—312, Figure 128; Motas and Orghidan, 1948:126—127, Figure 4 
(macrops,non Daday); Frey, 1959:36, Figures 34,35; 1962a, Figures 34, 
35; Sramek-HuSek et al., 1962:343—344, Figure 127; Herbst, 1962:89, 
Figure 68; Sebestyén, 1965:196—197, Plate 3; Smirnov, 1966a, Figure 19; 
Negrea, 1966a:142—143. 


Material. Numerous females from the Ladka River (tributary of the 
Rybinsk Reservoir), Pechora River, Lake Biili-Kul' (Dzhambul Region), 
and the Amur basin; several females from ponds of the Yakot' fish farm; 
2 females from a brook near Rotorua, New Zealand. Several males from 
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the Rybinsk Reservoir. Preparations: MGU — female 400, malformed 
female 18. ZIN — female 53872 (401). Ph — female 930. 
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FIGURE 382. Alona quadrangularis, female, length 0.53 mm (Ladka River, 
14 August 1962, preparation 400): 


P — preparation 401. 


Female. Maximum height near posterior end of body. Valves with 
rounded posterodorsaland posteroventralcorner. Posterior margin of 
valves with spinules on the inner side. Valve with longitudinal lines con- 
nected by transverse lines, forming cells without longitudinal striation. 
Head shield with 3 connected main pores; lateral pores at level of median 
main pore. Head shield with pointed posterior margin. 

Antennules distally with a sensory seta and a sensory papilla on the 
posterior margin; anterior margin with incisions. Setae on antennae: 
0—0—3/1—1-—3. Seta on proximal segment of endopodite of antenna little 
longer than endopodite. Plate of labrum with convex anterior margin. 

Postabdomen widening distally. Distally, on the dorsal margin of the 
postabdomen, extend 2 rows of 16-18 anal denticles, 2—3 proximal and 
2 distal denticles smaller. Laterally, there is a row of groups of setae 
which extend to middle of anus. Claws with or without a row of small 
setae. Intestine with 1—5 loops and with a caecum. Ocellus smaller than 
eye. Legs typical for the genus. Leg I with isolated thick setae on the 
anterior side. Outer branch of endite of leg I with 2 long setae and a hook- 
shaped seta which is less than half as long. Length to 0.7mm. 

Male. Posteroventral corner of valve rounded, without denticles. 
Antennules not reaching apex of rostrum. Anterior margin of antennule 
distally with a 2-segmented flagellum; posterior margin distally with a 
sensory papilla, proximally with a sensory seta. Postabdomen without 
anal denticles but with a lateral row of groups of setae. Preanal corner 
distinct. Claws with a basal spine. Vas deferens opening ventrally at 
base of claws. Intestine with 1.5 loops, with a caecum. Length to 0.6mm. 
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FIGURE 383. Legs of female of Alona quadrangularis (Ladka 
River, 14 August 1962): 


IA — right leg, outer side; IB — outer part of endite of right leg 1, 
inner side; II — left leg, outer side; IlI,IV,V — left legs, inner side. 


Vereshchagin (191la) gave the name Alona quadrangularis mph. 


dilatata to a form described by Lilljeborg (1900:451, Plate XVI, 
Figure 10). 


Distribution. Holarctic, Ethiopian, Indo- Malayan, Neotropical 
regions. Ubiquitousinthe USSR (no collections have been made in 
Siberia). 


Biology. Lives in silt. 
season. 


Monocyclic, regardless of length of vegetation 
2. Alona capensis Ruhe, 1921 (Figure 387) 
Ruhe, 1921:19—20, Figure 5a, b. 


Material. According to description. 
42 Female. Valves with rounded posterodorsal and posteroventral 
corner. Valves with pattern of polygons in the posterior part. Antennules 
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FIGURE 384. Parts of legs I (right) and IV (left): 


la, Ib,Ic,IVa - Alona quadrangularis (Ladka River, tributary of Rybinsk 
Reservoir, 8 August 1962); Id,le,If,IVb —Biapertura affinis ornata 
(Vel'yu River, tributary of the Pechora,2 August 1958); Ia,Id — anterior part of 
inner branch of endite; Ib, le — posterior part of inner branch of endite; Ic, 

If — setae on posterior side of endite; 1Va,1Vb — endite and gnathobase. 
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FIGURE 385. Alona quadrangularis, male: 


a,Pa — after Lilljeborg, 1900; b,Pb — Rybinsk Reservoir, Borok, 14 July 1964, 
preparation 60; b — length 0.56mm. 


FIGURE 386. Distribution: 


1—Alona quadrangularis; 2—A.poppei. 
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FIGURE 387. Alona capensis, female (after Ruhe, 1921) 
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FIGURE 388. Alona sarasinorum, 
female (after Stingelin, 1900) 


FIGURE 389. Alona poppei, female (after Richard, 1897b) 
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not quite reaching apex of rostrum; esthetascs projecting beyond apex of 
rostrum. Postabdomen with 7 large anal denticles which decrease in size 
proximally; further on about 5 groups of denticles. Proximal large 
denticles accompanied by a small denticle. About 11 groups of setae 
laterally. Claw with setae on the concave side and at the convex margin. 

According to Brehm (1933b), there are 8 anal denticles and 9 lateral 
groups of setae. Ocellus slightly smaller than eye. Length to 0.62mm. 

Male. Unknown. 

Distribution. South Africa. 


3. Alona sarasinorum Stingelin, 1900 (Figure 388) 


Stingelin, 1900:197—198, Plate 14, Figures 4,5; Brehm, 1933b:78—79, 
Figure l. 


Material. According to description. 

Female. Valve with hairs on inner side of posterior margin. Valve 
without sculpture, sometimes punctate. Rostrum blunt. Antennules reach- 
ing apex of rostrum. Plate of labrum rounded. Preanal corner slightly 
projecting. Postabdomen with irregularly distributed anal denticles, 
distally in pairs, proximally in groups of three. Eight groups of setae 
laterally. Claws with a basal spine and with setae laterally. Ocellus 
larger than eye. Length to 0.52mm. 

Male. Unknown. 

Distribution. Indo-Malayan Region. 


4, Alona poppei Richard, 1897 (Figures 386, 389) 


Richard, 1897b:290—292, Figures 37-38; Delachaux, 191 1380900. He 
ures 11—12; 1919:29, Plate II, Figures 4, 5. 


Material. According to description. 

Female. Posterodorsal and posteroventral corners of valve rounded. 
Valve with lines. Ventral margin of valve with setae passing into a row 
of hairs which continues on the posterior margin. Antennules almost 
reaching apex of rostrum. Postabdomen with projecting preanal corner. 
Anal margin slightly concave, with spinules. Lateral setae in 9 groups; 
distal setae of groups larger than the others and not reaching dorsal 
margin of postabdomen. Anal denticles about 8, accompanied by a small 
denticle. Claws with setae on the concave margin and with a basal spine. 
Length 0.63 mm. 

Male. Unknown. 

Distribution. Ethiopian and Neotropical regions. 


5. Alona harpularia Sars, 1916 (Figure 390) 
Sars, 1916:332—333, Plate XXXIX, Figures 2, 2a. 


Material. According to description. 
Female. Valves with distinct posterodorsal corner. Posteroventral 
corner rounded, without denticles. Valves with 12—15 longitudinal lines 
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Figure 391. Alona rectangula rectangula, female: 
Photograph by Frey, after type of Sars. 


FIGURE 392. Alona rectangula rectangula, female, length 0.34mm: 


HP — head pores of A.rect angula (after Frey, 1962a); AII — left antenna, outer side; 
Al — left antennule, outer side; P,La,AI, AII — Il'd River, Yaroslav Region, 10 August 
1962; Lb — Lem'yu River, Komi ASSR,22 August 1962, preparation 1799. 
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(Brehm, 1933b). Antennules reaching apex of rostrum. Postabdomen with dis- 
tinct preanalcorner. About 8smallanaldenticles. About 12 lateral groups of 
setae. Claws with a basal spine. Ocellus situated halfway between eye 
and apex of rostrum. Length to 0.55mm. 

Male. Unknown. 

Distribution. South Africa. 


6. Alona rectangula Sars, 1862 


The following names cannot be placed in a definite subspecies: Fischer, 
1854:429—430, Figures 15,16 (Lynceus lineatus); Daday, 1888:97, 
Plate II, Figures 1,2 (stagnalis syn.n.); Dybowski and Grochowski, 
1894:381 (Coronatella); Lilljeborg, 1900:476—482, Plate LXVIII, Figures 
30, 31, Plate LXIX, Figures 4, 5, 6 (Lyne GUS Peet angulus); Brehm, 
1908b:8—-9, Figure (L. rectangulus var. leydigioides); Frey, 1959:36, 
Figures 26,27; 1962a, Figures 26,27; Negrea, 1966a:142. 


Female. Valves with rounded posterodorsal and posteroventral 
corners. Valves sometimes with longitudinal lines or with rows of tubercles. 
Head shield with 3 connected main pores (Frey, 1959, 1962a). Head shield 
with rounded posterior margin. Setae on antennae: 0—0—3/1-—1-—3; spines 
present on proximal segment of exopodite, on second segment of endopodite 
and on both distal segments. Plate of labrum with convex ventral margin. 
Postabdomen wide, with rounded dorsal distal margin. Anal margin 
slightly concave, with a lateral row of setae. Seven to 9 anal denticles, 
sometimes in groups. The distal denticle of the group is the largest. 
Lateral surface of claws with several lines in the middle and with 2 groups 
of hairs nearer to the base. Claws with a row of setae in proximal 3/4 of 
the concave margin (Frey, 1958). Ocellus almost as large as eye. Legs 
typical for the genus. Length 0.5mm. 

Male. Valves with rounded posteroventral corner. Antennules ending 
slightly before apex of rostrum, their anterior margin distally with a 2- 
segmented flagellum and a sensory seta. Postabdomen wide, slightly 
tapering distally. Vas deferens opening ventrally some distance from the 
claws. Length to 0.3mm. 

Distribution. Cosmopolitan. However, the forms placed in this 
species differ distinctly. According to Frey, it has not been found in North 
America. 

Biology. Lives in vegetation. Survives under ice. Tolerates a 
salinity of up to 13.8% (Aral Sea; Bening, 1941). 


Key to Subspecies of A. rectangula according to Females 


12). Posteroventral corner of valve without denticles. 

11). Valve without pits. 

10). Lateral setae in groups or absent. 

(7). Ratio between distance from preanal corner to base of claws and 
maximum width of postabdomen 1.7 or less. 
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5 (6).. Above ratio about 1.66. Five lateraligroups ofsetae «2. =... =). 
byick eitagS We Pomona tess fc, Lem ero Uie pect 6a. A.rectangula rectangula Sars, 1862, 
6 (5). Above ratio about 1.2-1.5. Lateral setae in 8 well developed 
PAAOWINS " ao dou bo oo On OS 6b. A.rectangula coronata Kurz, 1875. 


7 (4). Ratio between distance from preanal corner to base of claws and 
maximum width of postabdomen more than 1.7. 


3 (@), Amal camicles in 68 eons “Sheed oss sob ols oe «3 eee 
Se al liasi sive ea neen nate eane on 6c. A.rectangula richardi Stingelin, 1895. 

9. (3)5 Anailldenticlies separated) 6— 10) Sewemses) caew aes Sienna nen 
Soo ooo O06 OO COIS OO OD Gd PAG ses Bicaanc Kurz, Léto- 

Lom (sie udateralisétace vsolated SPP Py. PRESS, SOR, Be ORs ee or 
cute Owe .-...... 6e. A.rectangula novae-zealandiae (Sars, 1904). 
11 (OPS ivalve withepitce en saneree 6f. A.rectangula pulchra Hellich, 1874. 
12 (Gl) IPOSSMOVEMEHCE COmmeIr OF vallyS SEwraweCl acoococagcosoogooococ6 
SOOO oC oO ooeb ODDO COS 6g. A. rectangula serrata Daday, 1908 


6a. Alona rectangula rectangula Sars, 1862 
(Figures 391-395) 


Sars, 1862a:160 (rect elrayey uli): P.E. Muller, 1867:178, Plate IV, 
Figures 3,4 (lineata), 181, Plate IV, Figures 8,9 (guttata); P.E. Muller, 
1868—1869:355 (intermedia); WHudendorff, 1876:53, Plate II, 

Figure 5 (inornata); Hellich, 1877:93-94 (lineata part); Matile, 
1890:148 (coronata, tuberculata); 149, Plate IV, Figure 36 (pulchra); 
Szilady, 1900:6 (intermedia); Weigold, 1911:20 (angulata part); 21; 
Vereshchagin, 191la:12—14, Figures 2,3 (aculeata); 1913b:178, Figures 
10, 11,177, Figure 9 (intermedia); LOWG eA (— 8 se iouscer lal (rectangula 
var. rectangula); Bening, 1941:306, 307, Figure 126a (rectangula 
pulchra); Herbst, 1962:88—89, Figure 67 (rectangula); Sramek- 
HuSek et al., 1962:346—347; Manuilova, 1964:251, Figure 134,5; Smirnov, 
1968b:9 (rectangula pseudopulchra — the name was proposed to 
distinguish between forms with a smooth and with a pitted valve, both 
described with the same name by Hellich). 


Material. Several females from the following localities: Ivan'kovo, 
Rybinsk and Kama reservoirs, Komi ASSR, Myasnikovskii pond in the Perm 
Region, lakes in the Aktyubinsk and Dzhambul regions, Frolikh inlet of Lake 
Baikal, Lake Issyk-Kul', a puddle near Bol'shie Koty, Lake Baikal, near the 
rivers Utulik and Murina, a pond at Gayndah in Queensland, Australia; one 
female from a pond near Omsk and a small floodplain lake in the Amur 
basin, one female from the White Nile, several males from Shchugor River 
in the Komi ASSR, one male from Lake Kadil'noe, one male from Lake 
Baikal near the rivers Utulik and Murina. Preparations: MGU — female 
1459, female with undulate plate of labrum 1799, male 1463, juvenile male 
1458. ZIN — female 53875 (1454), 53876 (1089), male 53874 (1467). 

Female. Valves without pits. Posteroventral corner of valve rounded, 
without denticles. 

In the neotype, the ratio between the distance from the preanal corner 
to the base of the claws and the maximum width of the postabdomen is 1:66. 
Postabdomen with 7 anal denticles accompanied by setae. Anal margin 
with 2 groups of setae. Five lateral groups of setae, the setae of 2 distal 
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groups projecting from beyond the margin of the postabdomen. Claws with 
a basal spine which is 1.5 times longer than basal width of claw. Concave 
margin of claw with setae on ap of its length. Ocellus slightly smaller 
than eye. 
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FIGURE 393. Legs of female of Alona rectangula rectangula (Il'd 
River, 10 August 1962): 


I, 11, V — left legs, outer side; II — left leg, inner side; IV — right leg, inner side. 


Setae on antennae: 0—0—3/0—1-—3, spines 1—0—1/0—0-1. Outer branch 
of endite of leg I with 3 setae, proximal setule of seta 3 forming a hook, 2 
proximal setules of seta 2 forming hooks. Length 0.34mm. 


FIGURE 394. Alona rectangula rectangula, male, length 0.3mm (Shchugor River, 
Kur'ya, Komi ASSR, 24 August 1958, preparation 1463): 


P — postabdomen of another specimen with dorsally situated opening of vas deferens, 
preparation 1458. 


Male. Valves with rounded posterodorsal and posteroventral corner. 
Valves with longitudinal lines. Antennules not reaching apex of rostrum. 
Plate of labrum broadly rounded. Postabdomen wide, short. Preanal 
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corner distinct. Claws with a basal denticle. In the male examined 
(preparation 1463), anal denticles in the form of groups of setae. Vas 
deferens opening on ventral side of postabdomen some distance from base 
of claws. Outer branch of endite of leg I with 3 setae of about equal length. 
Ocellus situated halfway between eye and apex of rostrum. Length 0.3mm. 


II 


FIGURE 395. Legs of male of Alona rectangula rectangula (Pechora River 
above Shchugory, 8 August 1962). Right legs, outer view. 


Bening (1941:305—306) does not use the structure of the valves for 
definition of this subspecies. 

Distribution. Africa. USSR: Rybinsk Reservoir, Shchugor River 
in the Komi ASSR, Lake Issyk-Kul', Don River, Crimea, Pamir, Yamal. 


6b. Alona rectangula coronata Kurz, 1875 (Figure 396) 


Kurz, 1875:54—55, Plate II, Figures 4-6 (coronata); Shikleev, 1933:81, 
Figures 16—19 (var. caucasica); Bening, 1941:307, Figure 126c 
(caucasica); Sramek-Hugek et al., 1962:347, Figure 128, A-E (var. 
caucasica); Manuilova, 1964:252 (caucasica). 


Female. Valves with at most 20 longitudinal lines. Posteroventral 
corner of valves rounded, without denticles. Antennules not reaching apex 
of rostrum. Groups of anal denticles with 4—5 denticles and setae. 
Lateral groups 8, consisting of 4-5 setae, one of the groups large. Claws 
with a basal spine and with setae on the inner margin. According to 
A. L. Bening (1941), the ratio between distance from proximal corner of 
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anus to base of claws and maximum width is 1.2—1.5. Ocellus situated 
halfway between eye and apex of rostrum. Length to 0.42mm. 
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FIGURE 396. Alona rectangula coronata, female and male (after 
Shikleev, 1933) 


Male. Valve with longitudinal lines. Antennules not reaching apex of 
rostrum. Ocellus as large as eye. Labrum rounded. Postabdomen with 
5—6 lateral groups of 3-4 setae. Anal margin with hairs. Claws witha 
basal denticle 7 as long as the claw. 

Distribution. Danube delta, Caucasus. 


6c. Alona rectangula richardi Stingelin, 1895 
(Figures 397, 398) 


Stingelin, 1895:250, Plate VII, Figure 37 (richardi); 248-249, Plate VII, 
Figures 34-35 (intermedia syn.n.); Sars, 1895:17—20, Plate III, 
Figures 7-10 (eucostata); Weigold, 1911:22 CUieChAwdi Lichardii)p 
Bening, 1941:307, Figure 126c (richardi); SrAmek-HuSek et al., 1962:347, 
Figure 128F (var. richardi); Manuilova, 1964:252. 


Material. One female from a pond on the Kalgan-Chirchik fish farm 
south of Tashkent. Preparation: M@GU — female 2157. 

Female. Posteroventral corner of valves rounded, without denticles. 
Valves with 20 longitudinal lines (Sars, 1895). Antennules almost reaching 
apex of rostrum. Antennules with a sensory seta in distal part of anterior 
margin and with distal sensory papillae. Plate of labrum rounded. 

352 In the females examined there are 12 longitudinal lines at the posterior 
margin of the valve. Three main head pores. Outer branch of endite with 
large setae of slightly different length; setae distally with setules on one 
side, proximal setule large, chitinized and directed in the curvature of the 
base of the seta, so that it forms a hook together with the seta. Distal 
part of these setae with small, weakly chitinized setules. 
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FIGURE 397. Alona rectangula richardi, female, length 0.39 mm (Kalgan-Chirchik 
fish farm, November 1961—February 1962, preparation 2157) ; 


FIGURE 398. Alona rectangula FIGURE 399. Alona rectangula 
richardi, male (after Sars, 1895) elegans, female (after Kurz, 1875) 


FIGURE 400. Alona rectangula elegans, male (after Herbst, 1964) 
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Postabdomen slightly widening distally. Preanal corner distinct. 

Ratio between distance from proximal corner of anus to base of claws 
and maximum width more than 1:8—1:9 (Bening, 1941). Dorsal distal margin 
of postabdomen with about 8 groups of lateral setae, 2—3 denticles and 
setae in each group. Lateral groups of setae absent or weakly developed. 
Claws with a basal spine. Ocellus slightly smaller than eye. Length 
0.48 mm. 

Male. According to Sars (1895), posteroventral corner of valve 
rounded, without denticles. Antennules projecting beyond apex of rostrum. 
Plate of labrum rounded. Postabdomen slightly tapering distally. Post- 
abdomen with distinct preanal corner and with small lateral setae. 

Vas deferens opening near base of claws, ventral to it. Ocellus situated 
in middle between eye and apex of rostrum. Length 0.38mm. 

Distribution. New Zealand. USSR: Caucasus, Don River, Tashkent 
area. 


6d. Alona rectangula elegans Kurz, 1875 (Figures 399, 400) 


Kurz, 1875:51—52, Plate Il, Figure 1 (elegans); Sars, 1903a:183—184, 
Plate VIII, Figures 3,3a (elegans); Bening, 1941:308, Figure 126d; 
Sramek-HuSek et al., 1962:347 (var. elegans); Herbst, 1964:40—48, 
Figures 1-12 (elegans arcuata); Manuilova, 1964:251, Figure 134, 3, 4. 


Female. Valve with thin, dense longitudinal lines. Posteroventral 
corner of valves rounded, without denticles. Antennules reaching to apex 
of rostrum. Ratio between distance from proximal corner of anus to base 
of claws and maximum width more than 1.8-1.9. Dorsal distal margin of 
postabdomen with 2 rows of 8-10 separated anal denticles. Lateral groups 
of setae absent or weakly developed. Ocellus situated halfway between eye 
and apex of rostrum. Length to 0.6mm. 

Herbst (1964:40—48, Figures 1—12) also described A. elegans 
arcuata whichis A. rectangula elegans arcuata Herbst, 1964 in 
our definition of the subspecies. This form is distinguished by its great 
relative height. Setae on antennae: 0—0—3/1-—1-3, spines 1—0—1/0—-0-1. 

Male. Length (A. r.elepans =a rewatayatter Herbst) 0.4mm. 

Distribution. Central Europe. Eastern Balkhash area. 


6e. Alona rectangula novae-zealandiae (Sars, 1904) (Figures 401, 402, 403) 


Sars, 1904b:634—635, Plate XXXV, Figures 7, 7a, 7b (no vae-zea- 
landiae). 


Material. Several tens of females from Browne Lake, Mt. Gambier, 
South Australia; one male from the same locality. Preparations: 
MGU — female 1575, ephippium 1547, male 1550. ZIN — female 53873 (1577). 
British Museum 68. 25 April 1939. 20 Jenkin 1934K157 NYC. 

Female. Valves with rounded posterodorsal and posteroventral cor- 
ner. Valves with 15—18 longitudinal lines (Brehm, 1933b). Antennules 
not reaching apex of rostrum. Postabdomen with distinct preanal corner. 
Anal denticles 9-12. Lateral setae present. Claws with a basal spine. 
Ocellus as large as eye, situated slightly nearer to eye than to apex of 
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rostrum. Seta 3 of outer branch of endite of leg I with proximal setule 
forming a hook; seta 2 without hook-shaped setules (Figure 403). Length 
to 0.39mm. 
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FIGURE 401. Alona rectangula 
novae- Zealandiae, male, length 
0.3mm (Browne Lake, South Australia, 
26 March 1964, preparation 1550) 


Male. Valves with rounded posterodorsal and posteroventral corner. 
Antennules not reaching apex of rostrum. Plate of labrum broadly rounded. 
Postabdomen wide, short. Preanal corner indistinct. Anal denticles small, 
in groups. Claws without basal spine. Ocellus situated halfway between 
eye and apex of rostrum. Length 0.3mm. 

Distribution. Australia, New Zealand, Equatorial Africa. 


6f. Alona rectangula pulchra Hellich, 1874 (Figure 404) 


Hellich, 1874:219 (pulchra); 1877, Figure 51 (lineata part); 
Stingelin, 1895:249-250, Plate VII, Figure 36 (pulchra); Lilljeborg, 1900: 
479, Plate LXIX, Figure 1 (Lynceus rectangulus var. pulchra); 
Johnson, 1956a:201 (pulchra nomen dubium); Frey, 1958:247, Plate 39, 
Figure 72 (var. pulchra); 1959:35 (var. pulchra); Herbst, 1962:88—89 
(var. pulchra); Ponyi, 1962:136, Figure 4 (var. pulchra). 


Material. Several tens of females from University Pond (Brisbane, 
Queensland, Australia). Preparations: MGU — female 1378, 406. ZIN — 
female 53877 (415). 

Female. Valves with pits. Plate of labrum with rounded anterior 
margin. Claws with a basal spine. Length to 0.43mm. 

Distribution. Europe, Queensland (Australia). 


6g. Alona rectangula serrata Daday, 1908 (Figure 405) 


Daday, 1908b:211 (var. s errata); 1910b:133, Plate 7, Figures 12, 13, 
14 (var. serrata). 
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FIGURE 402. Alona rectangula novae- zealandiae, female, length 
0.389 mm (Browne Lake, Southern Australia, 26 March 1964): 


E — length of egg 160, preparation 1547, view from the left side; P — pre- 
paration 1575. 


IIB 


FIGURE 403. Legs of female of Alona rectangula novae-zealandiae: 


la, V — right legs, outer side— IB — outer branch of endite of right leg I, outer 
side; IIA,IV — right legs, inner side; IIB — exopodite; III — right leg, ventral. 
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FIGURE 404. Alona rectangula FIGURE 405. Alona rectangula 
pulchra, female, length 0.84mm serrata, female (after Daday, 1910b) 
(Australia, Queensland, Brisbane, 

University Pond, 29 September 1964, 

preparation 406) 


FIGURE 406. Alona setosocaudata (Lake Baikal near the rivers Utulik and Murina): 


a — female, length 0.53mm, 28 July 1964, preparation 2109; L — preparation 1736; Pa — 
preparation 2109; b — male, length 0.43 mm, 25 February 1965, preparation 200; Pb — 
postabdomen. 
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Female. Valves with tubercles. Posteroventral corner of valves 
rounded, with 5—6 denticles. Plate of labrum rounded. Postabdomen with 
rounded distal dorsal corner. Anal denticles 7-8, accompanied by 1-3 
setae and decreasing in size proximally. Seven to eight groups of setae 
laterally. Length 0.4mm. 

Distribution. West Africa. 


7. Alona setosocaudata G. L. Vasiljeva and N. N. Smirnov, 1969 
(Figure 406) 


Vasil'eva (Vasiljeva) and Smirnov, 1969:193—195, Figure 5. 


Material. Numerous females from Lake Baikal; several males and 
a juvenile male from Lake Baikal. 

Holotype. MGU — female 2109, male 200. 

Paratypes. ZIN — female 53846/1736. BGI-— female 1801. British 
Museum No.68. June 1969. 

Female.2253. Valve without distinct sculpture. Posterodorsal and 
posteroventral corners of valves rounded, without denticles. Antennules 
ending slightly before apex of rostrum. Setae on antennae: 0—0—3/1-1-3, 
spines 1—0—1/0—0-1. Plate of labrum rounded, in one specimen (prepara- 
tion 2109), with a steplike process on the anterior margin. Head shield 
with rounded anterior and posterior margin. Three main head pores with 
a narrow connection between them. Small pores situated near main pores. 

Postabdomen wide. Postanal corner blunt, maximum width in middle of 
postabdomen. Preanal corner not projecting. Ratio between distance 
from preanal corner of postabdomen to base of claws and maximum width 
of postabdomen 1.67. Anal denticles isolated, well developed, 7 on the post- 
anal margin and proximal to them 6 small denticles passing on to the anal 
margin. Distal margin of postabdomen with a small denticle near the last 
large anal denticle. Anal setae well developed, in 11 groups. Claws with 
a basal spine. Basal spine as long as basal width of claw. Dorsal side of 
penultimate abdominal segment smooth, with dense setae. Outer branch of 
endite of leg I with 2 long setae and a short (inner) seta. Endite of leg II 
with setae characteristic of the genus Alona in number and form. Endite 
of leg IV with 4 hard setae; sensilla spherical. Ocellus nearly as large 
as eye. Length 0.53mm. 

Male. Posterodorsal and posteroventral corner of valves rounded, 
without denticles. Valves with slightly depressed anterior margin. 
Antennules ending slightly before apex of rostrum. Plate of labrum 
rounded. Postabdomen rectangular; vas deferens opening at base of 
claws, ventralto it. Preanal corner projecting. Anal denticles absent. 
Lateral setae well developed, in about 12 groups. Claws with a basal spine; 
width of spine equal to basal width of claw. Dorsal side of penultimate 
abdominal segment smooth and with dense setae. Eye and ocellus of about 
equal size. Length 0.43mm. 

This species is closely related to the group of Alona rectangula. 

It differs from related species in the well developed groups of lateral setae 
and large isolated anal denticles, in its relatively large size and in the 
dense setae on the dorsal surface of the penultimate abdominal segment. 
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Juvenile male. Vas deferens opening on ventral side of post- 
abdomen some distance from base of claws. 

356 Distribution. Baikal, open littoral between the rivers Utulik and 
Murina, Bol'shie Koty inlet. 

Biology. Found at a depth of 1 to 133m on sand, stone and silt 
bottom. This species is second only toChydorus piger in its fre- 
quency in the Baikal mesobenthos. Parthenogenetic females occur from 
March to October, ephippial males and females in August. 


8. Alona macrocopa Sars, 1895 (Figure 407) 


sars, 1895:20—23, Plate Ill, Figures 11-15; Gurney, 1927:75—76, 
Figures A-D (Alonella). 


Material. According to description. 


Female. Dorsal side slightly more strongly convex than ventral side. 
Valves with about 15 longitudinal lines. Antennules ending slightly before 
apex of rostrum. Spines on antennae: 1—0—1/1—1-1. Plate of labrum 
rounded. Postabdomen with obliquely truncate distal end, distinct preanal 
corner and anal and lateral setae. Claws with basal denticle. Ocellus 
smaller than eye. Length to 0.39mm. 

Male. Valves with rounded posteroventral corner with denticles, 
according to Gurney (1927). Posterodorsal corner of valve distinct. 
Postabdomen tapering distally; preanal corner not differentiated; anal 
denticles absent. Lateral setae present. Claw without basal denticle. 
Ocellus situated halfway between eye and apex of rostrum. Vas deferens 
opening at base of claws, ventral to it. Length 0.28mm. 

Distribution. Australian Region. 


9. Alona arcuata Sars, 1916 (Figure 408) 
Sars, 1916:333, Plate XXXIX, Figures 3, 3a. 


Material. According to description. 

Female. Valves with blunt posterodorsal corner. Posteroventral 
corner rounded, without denticles. Valves with longitudinal lines, also 
with transverse lines in anteroventral part. According to Brehm (1933b), 
valves with 15 longitudinal lines. Antennules not reaching apex of rostrum. 
Preanal corner distinct, obtuse-angular. Postanal denticles small. 
Ocellus smaller than eye, closer to eye than to apex of rostrum. Length 
to 0.43mm. 

Male. Unknown. 

Distribution. South Africa. 


10. Alona crassicauda Sars, 1916 (Figure 409) 


Sars, 1916:335, Plate XL, Figures 1, la. 


Material. According to description. 
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FIGURE 407. Alona macrocopa, female and male (after Sars, 1895) 


FIGURE 408. Alona arcuata, FIGURE 409. Alona crassicauda, 
female (after Sars, 1916) female (after Sars, 1916) 
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Female. Valves with rounded posterodorsal and posteroventral 
corner. Valves with indistinct lines, with barely visible reticulation. 
Antennules almost reaching apex of rostrum. Postabdomen with distinct 
preanal corner in about middle of dorsal side. Two-three distal postanal 
denticles larger than the others. About 6 lateral groups of setae. Claw 
with a basal denticle. 

According to Brehm (1933b), 4 postanal denticles are larger than the 
others, and there are 7 lateral groups of setae. Ocellus smaller than eye, 
slightly nearer to eye than to apex of rostrum. Length 0.48mm. 

Male. Unknown. 

DAES it eh Opi OMe a SOUL aul Cae 


11. Alona striolata Sars, 1916 (Figure 410) 
Sars, 1916:333—334, Plate XXXIX, Figures 4, 4a. 


Material. According to description. 

Female. Posteroventral corner of valves rounded, without denticles. 
Valves with dense longitudinal lines continuing onto the head shield. Anten- 
nules ending slightly before apex of rostrum. Postabdomen with distinct 
preanal corner. Anal denticles absent. About 12 lateral groups of setae. 
Claw with a basal denticle. Ocellus smaller than eye, nearer to eye than 
to apex of rostrum. Length to 0.48mm. 

Distribution. South Africa. 


12. Alona monacantha Sars, 1901 


Material. According to description. 

Female. Valves with 12-15 longitudinal lines. Posteroventral corner 
of valves with denticles. Plate of labrum rounded, sometimes with an in- 
cision or a small denticle on the anterior margin. Postabdomen with anal 
denticles and lateral setae. Ocellus smaller than eye, situated halfway 
between eye and apex of rostrum. Length to 0.45mm. 

Male. Posteroventral corner of valves with a denticle. Antennule 
ending slightly before apex of rostrum. Plate of labrum rounded. 

Vas deferens opening at base of claws ventrally. Postabdomen without 
anal denticles, lateral setae present. Ocellus smaller than eye. Length 
0.28mm. 


Key to Subspecies of A. monacantha according 
to Females 
il (D). Posteroventral, comneryof valve with 2 singleydenticle?)®. .ecn acumen en= 


doe ei a: eae Rte eee ale ont bee 12a. A. monacantha monacantha Sars, 1901. 
2 (i). Posteroventral corner of valve with 2—3 denticles ........... 
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FIGURE 410. Alona striolata, female (after Sars, 1916) 


Vrpre 


FIGURE 411. Alona monacantha, female and male (after Sars, 1901) 


FIGURE 412. Distribution: 


I—Alona monacantha monacantha; 2—A.rustica rustica; 
3-—A.bukobensis. 
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12a. Alona monacantha monacantha Sars, 1901 
(Figures 411, 412) 


vars, 1901:54—55, Plate 1X, Figures 5, 5a, 5b (monac antha); 1903b:15, 
Plate I, Figures 5,5a—c (acuticostata); Daday, 1910b:133, Plate 7, 
Figures 8-11 (rectangula var. monacantha); Spandl, 1926a:103—104, 
Figures 5a,b,c (reiseri); Brehm, 1957:230—237, Figures 1—4 
(monacantha). 


Female. Posteroventral corner of valves with a single denticle. 
Distribution. Ethiopian and Neotropical regions. East China, Sumatra. 


12b. Alona monacantha tridentata Stingelin, 1905 (Figure 413) 


Stingelin, 1905:349—350, Plate 12, Figures 18-19 (acuticostata var. 
tridentata); Daday, 1910b (rectangula Var. trident ataye 
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FIGURE 413. Alona monacantha tridentata, 
female (after Stingelin, 1905) 


Female. Valves with distinct posterodorsal corner. Ventral margin 
almost straight. Posteroventral corner with 2—3 denticles. Valves with 
about 13 longitudinal lines. Plate of labrum with a denticle on anterior 
margin. Postabdomen with distinct preanal corner. Anal denticles 8—10. 
Claws with a long basal spine. Length to 0.22mm. It differs from the 
nominate subspecies in the greater number of denticles on the postero- 
ventral corner of the valves and in the small anal denticles. 

Di'sitreab wiloms .}ihhailands: 


13. Alona circumfimbriata Megard, 1967 (Figure 414) 


Megard, 1964:534, Figures 7—8, 10-11 (aff. monacantha); 1967:37— 
50, Figures 1—6, Plate I, Figures la, b. 
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FIGURE 414. Alona circumfimbriata (after Megard, 1967) 


Material. Holotype, British Museum 68.1966. 3. 21. 3. 

Female. Maximum height in the middle. Head and dorsal side forming 
smooth curve. Valves with slightly convex posterior margin and straight 
ventral margin. Posteroventral corner of valves with 3—6 spine-shaped 
setae. Posteroventral part of valve with 5—6 longitudinal lines. Antennules 
distinctly ending before apex of rostrum. Plate oflabrum with broad apex. 

Maximum width of postanal part of postabdomen slightly less than half 
length of postabdomen. Preanal corner projecting. A rounded corner 
between postanal and distal margin of postabdomen. Anal denticles in 6—8 
groups, proximal groups with 3—4 denticles, distal groups with 2—3 denticles. 
Anal margin with irregularly spaced spinules. Lateral setae in 7 groups, 
the distal seta the longest in each group; in the posterior groups, this seta 
reaches to or projects beyond the dorsal margin of the postabdomen. Basal 
spine of claws about half as long as claws. 

Head shield with rounded anterior and posterior margin. Three main 
head pores, narrowly connected. Small pores situated lateral to the median 
main pore, at about half the distance between the marginal main pores. 

Main pores situated close to posterior margin of head shield (much closer 
than distance between marginal main pores). Ocellus situated halfway 
between eye and apex of rostrum. Length 0.3mm. 

Male. Height of posterior margin of valve slightly less than maximum 
height of body. Rostrum blunt. Armature of posteroventral corner of 
valve as in the female. Antennules not reaching apex of rostrum. Ocellus 
situated nearer to apex of rostrum than to eye. 

Postabdomen with projecting preanal corner. Anal and postanal margin 
with spinules. Groups of lateral setae present. Vas deferens opening 
on ventral side of postabdomen some distance from base of claws. Form 
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of postabdomen resembling that of A. rectangula. Antennae and legs 
not described. 

Distribution. Minnesota, New Mexico, Michigan, Indiana, South 
Carolina, Florida. 

This species is closely related to A. monacantha and to the group 
Ol val > IPS CWELIA Gwe, 


14. Alona holdeni Green, 1952 (Figure 415) 
Green, 1952:424, Figures 18—22. 


Material. According to description. 

Female. Body 1.5 times as long as high. Antennules not reaching 
apex of rostrum. Valves with 27—30 longitudinal lines. Three main head 
pores, connected. Proximal segment of endopodite of antenna with a spine 
which almost reaches the distal end of the third segment. Plate of labrum 
rounded. Postabdomen with lateral groups of setae, setae of distal group 
reaching margin of postabdomen. Claws with a basal spine. Ocellus 
slightly smaller than eye. 


om what at 


FIGURE 415. Alona holdeni, female (after Green, 1952) 


Male. Unknown. 
Distr bution: )iributary, of middie) reaches: otmNiser River 


15. Alona rustica Scott, 1895 


Female. Valves with rounded posteroventral and posterodorsal 
corner. Valves with 15 longitudinal lines (Brehm, 1933b). Nine anal 
denticles, 6 lateral groups of setae. Ventral marginof valve almost straight. 
Rostrum blunt. Three connected main head pores. Antennules not reach- 
ing apex of rostrum; anterior margin of antennules with incisions, each 
with a spine. Posterior margin of antennules with a sensory seta and a 
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sensory papilla in distal part. Antennae witha spine on proximal segment 
of exopodite and on both distal segments. 

Postabdomen narrowing distally; distal dorsal corner rounded, project- 
ing beyond base of claws. Preanal corner distinct. Anal margin concave, 
with groups of setae. Dorsal margin of postabdomen with 2 rows of 9=12 
anal denticles which decrease in size proximally and continue near the 
anus in form of 2—3 groups of setae. Ocellus nearer to eye than to apex 
of rostrum. 

Male. According to Myaemets (1960) ventral margin of valve almost 
straight, with setae. Rostrum blunt. Valve with longitudinal lines. An- 
tennules not reaching apex of rostrum. Anterior margin of antennules 
with 2 incisions with spines and with a distal spine. Eight sensory papillae 
distally. Posterior margin with setae and a sensory papilla distally. Post- 
abdomen tapering distally. Distal end rounded. Postanal margin with 
setae. Claws with one basal spine. Ventral to the claw is a penislike 
process which is oh as long as the claw; the vas deferens opens at its 
apex. 

Biology. Flossner (1967b) considers A. rustica and A.costata 
as twin species distinguished by small morphological details. A.rustica 
is bryobiont living in acid water with a low calcium content, while A.co- 
stata inhabits eutrophic and oligotrophic water which contains calcium and 
has a neutral to slightly acid reaction. According to Flossner A.rustica 
belongs to the fauna of the conifer forest zone and A.costata to the 
fauna of European mixed leaf-bearing forests. Fléssner considers the West 
European and Central European populations of A. rustica as postglacial 
relicts. We found that A. rustica and A.costata differ markedly 
in the morphology of the legs. 


Key to Subspecies of A. rustica according to Females 


1 (4). Ocellus not smaller than eye. 

2 (3), Valves without tubercles ...... 15a. A. rustica rustica Scott, 1895. 

3 (2). Valves with tubercles... 15b. A. rustica tuberculata Maemets, 1958. 

Aa(i); “Ocwellltig cragillers Tisiv eye os Get 68 66 od oo oo oo 5 Oo 
Berenice ciel forest ini > 15c. A. rustica americana Fléssner and Frey, 1970. 


15a. Alona rustica rustica Scott, 1895 (Figures 412, 416-418) 


Scott, 1895:189—-190, Plate 5, Figures 5,17; Sars, 1901:49—51, Plate IX, 
Figures 2, 2a—c (iheringi); Maemets, 1958b:260—264, 269-271, 
Figures 1,3,photomicrographs 1,2 (est onica); 1960:35—40, Figure 1, 
photomicrographs 1,2 (estonica); Frey, 1965b: 162—169, Figures 7—22; 
Flossner, 1967:443—444, Figure 2 (rustica). 


Material. Numerous females from Lake Lemtyin the Pechora basin. 
Preparations: MGU — female 1816. ZIN— female 53878 (1814), 41172, 
male 41172. British Museum 68. 1963. 3. 22. 1. 

Female. Valve without tubercles. Antennules not reaching apex of 
rostrum. Margin of antennules with 4 incisions. Setae on antennae: 
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FIGURE 416. Alona rustica rustica, female, length 0.44mm (Lake Lemty, Pechora 
basin, 20 August 1964): 


H — head, ventral (labrum, left antennule and antenna), left side; P — preparation 1816; 
HS — after Frey, 1965b. 
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FIGURE 417. Legs of female of Alona rustica rustica 
(Lake Lemty, Pechora basin, 20 August 1964): 


I,IV,V — left legs, outer side; II — right leg, inner side; 
III — left leg, inner side. 


61018 8 444 


0—0—3/0—1-—3, spines 1—0—1/0-—0-1. Plate of labrum broadly rounded, 
with a row of small setae posteriorly. Length 0.44mm. 

Distribution. Holarctic and Neotropical regions. USSR: Baltic 
Region, Pechora basin. 
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FIGURE 418. Alona rustica FIGURE 419. Alona rustica tuber- 

rustica, male (after Myaemets, 1960) culata, female, length 0.37 mm (Lake 
Lemty, Komi ASSR, 20 August 1964, 
preparation 1822) 


15b. Alona rustica tuberculata Maemets, 1958 
(Figures 419, 420) 


Maemets, 1958b:262, Figure 1(4) (estonica f.tuberculata). 


Material. Five females and one male from Lake Lemty (Komi ASSR). 
Preparations: MGU — female 1822, male 2085. ZIN — female 53879 (1818), 
41172. 

Female. Valve pitted. This form was known to Scott (1895) who did 
not name it and stated only that the carapace is marked with coarse pits 
(guttae) which resemble those of Alona guttata but are coarser Gls, 
p. 190). Length 0.37mm. 

Male. Valves and head shield pitted. Antennules not reaching apex of 
rostrum. Distal segments of antennae projecting markedly beyond apex 
of antennules. Postabdomen narrowing distally. Distal dorsal corner of 
postabdomen rounded. Postanal margin with groups of setae. Preanal 
corner distinct but not projecting. Claws with one basal spine. Vas 
deferens opening at base of claws, ventral to it. Length 0.36mm. 

Distribution. Scotland. USSR: Estonia, Komi ASSR. 
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FIGURE 420. Alona rustica tuberculata, 
male, length 0.36 mm (Lake Lemty, Pechora basin, 
20 August 1964, preparation 2085) 


pimagr gs 
wnt me 


Jee espe 


FIGURE 421. Alona bicolor, female — after Frey,1965b; male — after Frey, 1969a 
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16. Alona bicolor Frey, 1965 (Figure 421) 
Frey, 1965b:159—-172, Figures 23-29. 


Material. According to description. 

Female. Posterodorsal and posteroventral corner of valves rounded. 
Valves indistinctly reticulate, sometimes with tubercles. Ventral margin 
with setae its whole length. The 14-15 anterior setae 2—3 times as long 
as the following. A row of small setae parallel to posterior margin of 
valve. Rostrum long, with blunt apex. Three connected main head pores. 
Lateral pores transverse. Antennules and ends of esthetascs not reaching 
apex of rostrum. Plate of labrum with incisions, its posterior margin with 
2 groups of setae. Postabdomen with distinct preanal and postanal corner. 
Dorsal distal corner projecting, rounded. Ten—eleven anal denticles. 
Distal margin of postabdomen with 1—3 small denticles. Anal margin with 
3 groups of setae. Lateral groups of setae indistinct, the middle seta the 
longest in each group. Ventral margin with 2 incisions. Claws and basal 
spine bare. Ocellus larger than eye, situated nearer to eye than to apex of 
rostrum. Coloration yellow; area of brood chamber colorless. Length 
to 0.62 mm. 

Male. According to Frey (1969a:380—386), ratio of length:width 1.7— 
1.8. Valves indistinctly reticulate, with pale dots. Plate of labrum with a 
blunt denticle on the anterior side and an incision below the denticle. 
Sensory papillae of antennule projecting beyond apex of rostrum. Anten- 
nules with an articulated sensory seta on the anterior side near the apex. 
Twelve sensory papillae of different length. Second sensory seta unseg- 
mented, situated on posterolateral surface of antennule at a quarter of its 
length from the apex. Setae on antennae: 1—1—3/0-0-3. 

Postabdomen tapering distal to anus. Anal denticles setalike, in groups. 
The length of the setae increases distally. Lateral setae in groups, their 
length increasing distally. Setae of both terminal groups of lateral setae 
projecting distinctly beyond margin of postabdomen. Base of claws witha 
group of setae. Anal margin with groups of short setae. Ratio of length: 
width of postabdomen 2.8—2.9. Penis conical. Claws with a basal spine. 
Ocellus larger than eye. Length to 0.53mm. 

iheseharacters of the male prove that A. bvecolor istmore closely, 
TelatredmtOomA migtic tacasthansto) Av costata, Ay. bacolion and! “A ja uls 
tica are a better example of twin species than A.rustica and 
AGC OrSitaytial. 

Biology. A.bicolor inhabits lakes with soft, transparent water, 
on steep open shores in areas with granite boulders. It occurs together 
with A. rustica and A.costata or with one of them. 

Distribution. New England (U.S.A.). 


17. Alona virago Brehm, 1935 (Figure 422) 
Brehm, 1935¢:120—121, Figures 2a—b. 


Material. According to description. 
Female. Valve densely punctate. Posterodorsal and posteroventral 
corner rounded. Antennules not reaching apex of rostrum; esthetascs 
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FIGURE 422, Alona virago, FIGURE 423. Alona bukobensis, 
female (after Brehm, 1935c) female (after Sars, 1916) 


FIGURE 424. Alona bukobensis, FIGURE 425. Alona weltneri, 
male (after Gauthier, 1928a) female (after Keilhack, 1905) 
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reaching to apex of rostrum, some of them projecting beyond it. Labrum 
with 2 groups of setae. Postabdomen with angular middle of dorsal margin. 
Nine anal denticles, 1—2 of them proximal to the angular process. About 
5 groups of setae laterally. Ocellus and eye almost equally large. 

Male. Unknown. 

Distribution. Northeast China, southern Chile. 


18. Alona bukobensis Weltner, 1896 (Figures 412, 423, 424) 


Weltner, 1896:1—11, Figures 16,17, 18, 20, 32 (bukobensis); Ekman, 
1904a:10—14, Figures 5-10; Daday, 191 0b:132, Plate 7, Higures 15) 16 
(rectangula var. bukobiensis)s) Sars, 1916:336>337, Plate <b; 
Figures 3,3a (bukobensis); Vereshchagin, 1916:18, Figures 12,13 
(rectangula var. bukobensis); Fryer, 1957:230. 


Material. According to description. 

Female. According to Brehm (1933b), valves with 20—25 longitudinal 
lines. Anal denticles of postabdomen in 7 groups. Lateral groups 7-10. 
Length 0.8mm. 

Fryer (1957) stated that the definition of this species should be based on 
the description and figures of Sars (1916), as those of Weltner (1896) are 
not satisfactory. According to Weltner (1896), the ratio of length:height is 
3:2, rostrum blunt, antennules not reaching apex of rostrum, esthetascs of 
different length, setae on antennae: 0—0—3/0—1-—3, spines 1—0—1/0—0-1, 
valves with 10—12 longitudinal lines, with indistinct connections between 
the lines and dots; posterodorsal corner of valve forming an angle of about 
135°, posteroventral corner rounded; preanal corner of postabdomen pro- 
jecting, dorsal distal corner of postabdomen rounded; about 9 irregularly 
distributed anal denticles. Claws with a basal spine and with setae on the 
concave margin. Ocellus situated halfway between eye and apex of rostrum. 
Length to 0.35mm. 

Male. Length 0.26mm. 

Distribution. Lake Victoria. 

Biology. Lives in vegetation. 


19. Alona weltneri Keilhack, 1905 (Figures 425-427) 


Keilhack, 1905:142, 158-159, Figures 13,14 (Weltneri); 1907:464, 
Figure 20; Scourfield, 1907:72—73, Plate 8, Figures 1—4; 1908:464, Figure 
20; 1911:469—472, Figures 5-8; Parenzan, 1932, Plate VI:11 (rectangula 
var. Weltneri); Bening, 1941:301—302, Figure 124: Herbst, 1962:88, 
Figure 64. 


Material. According to description. 

Female. Posteroventral corner of valves rounded. Valves with 
longitudinal lines. Ocellus situated nearer to eye than to apex of rostrum, 
smaller than eye. Antennules almost reaching apex of rostrum. Antennae 
with spines on proximal segment of exopodite and on both distal segments. 
Plate of labrum rounded. Postabdomen tapering from the middle. Distal 
margin at right angle to base of claws. Two proximal anal denticles 
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pressed to the margin, 2 distal denticles longer than the others. Claws 
smooth or with a distal row of setae, with one basal spine. Length to 0.6mm. 


FIGURE 426. Alona weltneri, male (after Fldssner, 1962a) 


FIGURE 427. Distribution: 


a— Alona weltneri; 2—A.davidi theringi. 


Male. Valves with rounded posterodorsal and posteroventral corner. 
Postabdomen with anal denticles and 7 lateral groups of setae (Flossner, 
1962a). Vas deferens opening ventral to the base of the claws, some 
distance from it. Length 0.4mm. 

Distribution. Western Europe. 


36 
S510, Alona cannellata Brehm, 1934 (Figure 428) 


Brehm, 1934a:64—66, Figures 10—11. 


Material. According to description. 

Female. Valve with longitudinal lines, 10—12 lines at the posterior 
margin. Claw with a basal spine half as long as the claw. Rostrum blunt. 
Antennules reaching apex of rostrum. Ocellus situated halfway between 
eye and apex of rostrum, about half as wide as the eye. Length 0.25mm. 
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FIGURE 428. Alona cannellata, female (after Brehm, 1934) 


Male. Unknown. 
Distribution. Niger basin. 


21. Alona davidi Richard, 1895 


Harding, 1955:345, Figures 65—85 (diaphana) (no subspecies are 
distinguished). 


Female. Maximum height slightly before middle. Dorsal margin of 
head forming a smooth curve with dorsal margin of valve. Posterodorsal 
and posteroventral corner rounded. Ventral margin of valve projecting in 
the middle, with feathered setae passing on the posteroventral corner into 
a row of short hairs which continues on posterior margin of valve. Rostrum 
blunt. Antennules ending a short distance before apex of rostrum. Plate 
of labrum rounded. Postabdornen widest in the middle, tapering distally. 
Anal margin concave, with setae. Preanal corner projecting. Claws with 
setae on the concave margin. One basal spine. Ocellus smaller than eye, 
slightly nearer to eye than to apex of rostrum. Postabdomen with groups 
of denticles dorsally, with groups of setae laterally (Harding, 1955). Claw 
with a basal spine and a group of spinules. Examination from the dorsal 
side shows that the groups of spinules on the dorsal margin of the post- 
abdomen are not situated strictly opposite each other and that the 
spinules are directed toward the median line. Intestine without caecum 
(Brehm, 1933b). Length to 0.65mm. 

Male. Maximum height slightly before the middle. Valves with 
rounded posterodorsal and posteroventral corner. Antennules not quite 
reaching apex of rostrum. 

Postabdomen narrowing distally. Preanal corner almost not projecting. 
Preanal margin slightly shorter than postanal margin. Vas deferens 
opening at base of claws ventral to it. Length 0.4mm. 


Key to Subspecies of A. davidi according to Females 


1 (2). Valve with a pattern of polygons. Anal denticles in 10-11 groups 
OlsZ ANTS StI i chins se mOee) eon ee hs 21a. A.davidi davidi Richard, 1895. 

2 (1). Valve with lines or dots. 

3 (4). Valve with longitudinal lines. Five distal anal denticles isolated, 
followed by 4 denticles accompanied by a seta, further 4 groups 
joucopalonllly; 6 oo ba op beo peo Ge 2lb. A.davidi iheringi Richard, 1897. 
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FIGURE 429. Alona davidi davidi, female, left side (after Richard, 1895): 
CR, Pa — after Richard, 1895; Pb — dorsal, after Harding,1955; C — after Harding, 1955. 
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FIGURE 430. Alona davidi iheringi: 


a — female, length 0.42 mm (Atkinson Lagoon, Queensland, Australia, 10 June 1959, 
preparation 1581); HP — upper reaches of the Nile; b — male (after Sars, 1901); 


Pb — postabdomen of male (after Harding, 1955). 
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4 (3). Valve with dots (polygons may be present). Anal denticles in about 
Li) @EAOWIOS 5 Go Go 6 oo GNBHS 66's 2lc. A.davidi punctata Daday, 1898. 


21a. Alona davidi davidi Richard, 1895 (Figure 429) 


Richards lagoshO2— Looy buicuices a0 (davidi); Sars, 1901, 60—61, 
Plate X, Figures 3, 3a—b (Alonella diaphana); Daday, 1910b:122, 
Plate 6, Figures 6, 7,8 (Alonella punctata). 


Material. Numerous females from the White Nile. 

Female. Valve with indistinct pattern of polygons. Inner side of 
posterior margin of valve with a row of setae ending far from posterodorsal 
corner. Antennules with esthetascs of different length. Setae on antennae: 
0—0—3/1-—1-—3, spines 1—0—1/0—0-—1. Anal denticles thin, in 10-11 groups 
with 2—4teeth. Richard (1895) illustrates 35 denticles. Postabdomen with 
groups of setae laterally, distal seta the longest in each group. Claws with 
setae in proximal part of concave margin. Length to 0.47mm. 

Distribution. Ethiopian Region, Haiti. 
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FIGURE 431. Legs of female of Alona davidi iheringi (upper 
reaches of the Nile): 


IA, Ill — right legs, inner side; 1B — outer branch of endite of right 
leg I, outer side; II — right leg, outer side; IV,V — left legs, inner 
side. 
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FIGURE 482. Alona davidi punctata, 
female, length 0.44 mm (White Nile, 19 April 
1964, preparation 408): 


P — postabdomen of male (after Daday, 1905). 


a: 


FIGURE 4384. Alona inermis, 
female (after Kiser, 1948) 
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FIGURE 483. Alona inermis, 
female (after Pesta, 1928) 


FIGURE 435. Alona costata, female, 
length 0.56 mm: 


P — Uglich Reservoir, 23 July 1962; AI, 
L — Cherepovets Reservoir, 21 October 
1963; HP — after Frey, 1962a. 


370 


371 


21b. Alona davidi iheringi Richard, 1897 
(Figures 427, 430, 431) 


Sars, 1888:47—50, Plate 5, 296, Figures 5-7 (Alonella diaphana); 
Richard, 1897b:294-296, Figures 42—43 (var. ihe ringi); Birabén, 1939: 
663—665, Figures 17,18 (Alonella diaphana). 


Material. Numerous females from the White Nile; several females 
from ponds on the Kalgan-Chirchik fish farm near Tashkent; several fe- 
males from Queensland and New South Wales, Australia. Preparations: 
MGU — female 1793. ZIN — female 53866 (1444). Ph — female 1797. 

Female. Valves with longitudinal lines. Posterior margin of valve 
with a distinct row of hairs on the inner side, reaching the posterodorsal 
corner. Claws with setae on the whole concave margin, with a basal spine. 
Maximum height in anterior third of body (Delachaux, 1917). Five distal, 
isolated anal denticles, then 4 denticles accompanied by a seta, further 
4 groups proximally. Anal denticles 13-14, each accompanied by 2-4 
spinules, according to Delachaux (1917). Anal margin with 3—6 groups of 
setae. Groups of setae laterally. Valves finely punctate. Length to 
0.49mm. 

Distribution. Ethiopian and Australian regions, Rio Grande do Sul 
(Brazil). USSR: Tashkent area. 


21c. Alona davidi punctata Daday, 1898 (Figure 432) 


Daday, 1898:39—41, Figure 18 (punctata); 1905:163—164, Plate X, 
Figures 12-17 (Alonella punctata); Delachaux, 1917:86—88, Figures 
13-14; Gauthier, 1939:176—182, Figure 10 (var. punctata). 


Material. Numerous females from the White Nile; one female from 
Storm King Dam, Queensland, Australia; 2 females from Corrientes, 
Argentina. Preparations: MGU — female 1792, malformed female 6. 

Female. Valve punctate, sometimes also with a pattern of polygons. 
Rostrum blunt. Antennules ending slightly before apex of rostrum. Post- 
abdomen with about 5 groups of 5—7 anal denticles. About 12 groups of 
lateral setae. Claws with a basal spine and setae on the concave margin. 
Length to 0.65mm. 

Distribution. Ethiopian and Australian regions. Corrientes 
(Argentina). 


22. Alona inermis Pesta, 1928 (Figure 433) 
Pesta, 1928:79—80, Figures Ic, d. 


Material. According to description. 

Female. Valves with rounded posterodorsal and posteroventral 
corner. Posterior half of valves with longitudinal lines. Anteroventral 
corner of valves forming right angle. Postabdomen short, wide. Anal 
margin concave, with setae. Preanal and postanal margin of almost equal 
length. Claws with a basal spine. Ocellus situated halfway between eye 
and apex of rostrum. 
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Male. Unknown. 
Distribution. South Georgia. 


23. Alona milleri Kiser, 1948 (Figure 434) 
Kiser, 1948:316, Figures 4, 5. 


Material. According to description. 

Female. Posterodorsal corner of valve distinct. Posteroventral 
corner of valves rounded. Valves without sculpture. Antennules not 
reaching apex of rostrum; sensory papillae slightly longer than rostrum, 
almost as long as the antennules. Plate of labrum rounded. Postabdomen 
tapering toward base of claws. Claws with a basal spine about 1/, as long 
as claw. Postanal denticles numerous, short. Long spines laterally. 
Ocellus almost as large as eye. Length 0.3mm. 

Male. Unknown. 

Distribution. Southeast China. 


24. Alona costata Sars, 1862 (Figures 435-441) 


Sars, 1862b:286; Schoedler, 1862:20—21, Plate I, Figure 23 (line ata); 
P.E. Muller, 18673178, Plate 1V, Figures 3), 4 (lineat a), 184-185, Plate IV, 
Figure 15 (Phryxura HeCiUr os Fels Syn.) Horr a hundredmyeagcnao 
one found Ph. rectirostris Muller, 1867. On the other hand, many 
malformed postabdomens resembling that illustrated by Muller have 
been described. Because of the resemblance in the description, size and 
illustration of the postabdomen with the characters of Alona costata 
(for malformation of the postabdomen of this species see Flossner, 1962a), 
we consider Phpyxura GFecthirostris Muller, 1S67 asia synonymuonr 
Alona costata, described after a malformed specimen); Norman and 
Brady, 1867:28, Plate XVIII, Figure 2, Plate XXI, Figure 7 (Lynceus 
costatus); Hellich, 1877:90, Figures 47,48; Matile, 1890:44—45, Figure 
34; Lilljeborg, 1900:465—468, Plate LXVIII, Figures 9-15 (Lyne eus); 
Bening, 1941:299— 301, Figure 123; Frey, 1959:35, Figures 28,29; 1962a, 
Figures 28, 29; Sramek-HuSek et al., 1962:336—338, Figure 124; Herbst, 
1962:86, Figure 61; Chiang Sieh-chin, 1964:82; Shen, Sung and Chen, 1964, 
Figures 6-8; Frey, 1965b:159—-162, Figures 1-6; Negrea, 1966a:141—-142. 


Material. Numerous females from the Volga reservoirs — Ivan'kovo, 
Uglich, Rybinsk, Cherepovets, Komi ASSR, Lake Karmak-Kul' in the 
Aktyubinsk Region, a lagoon on the north shore of Lake Issyk-Kul', 

Lake Kadil'noe (Lake Baikal, north of Bol'shie Koty), Amur basin, Kunashir 
Island, New South Wales (Australia); several females from Lake Aram-Kol! 
and Lake Kyla-Kol' in southern Kirghizia; 2 females from the Sredne- 
Verzhinskii pond in the Perm Region. Numerous males from the Rybinsk 
and Cherepovets reservoirs, from a small lake on the north shore of Lake 
Issyk-Kul'. Preparations: M@GU — female 114, ephippial female 2009, mal- 
formed females 724, 130, 723, 1418, 1259, 1798, male 126, juvenile male 113. 
ZIN — female 53862 (877), 53863 (1587), ephippial female 53864 (952), male 
53865 (103), juvenile male 127. Ph — female 1624, male 129. 
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Female. Valves with rounded posterodorsal and posteroventral corner. 
Valves with longitudinal lines. According to Frey (1959) head shield with 
3 connected main pores, lateral pores with chitinous thickenings which are 
distinctly visible in well preserved specimens (a difference from Alona 
guttata). Head shield with rounded posterior margin. Antennules not 
reaching apex of rostrum. Anterior margin of antennule with incisions, 
with a sensory seta and a sensory papilla distal to the middle. Setae on 
373 antennae: 0—0-—3/1—1-—3. Antennae with spines on proximal segment of 
exopodite and on both distal segments. Plate of labrum rounded. Post- 
abdomen short, tapering distally. Dorsal margin of postabdomen almost 
straight; preanal corner only slighty projecting. Distal end nearly pointed, 
slightly projecting beyond base of claws. Anal denticles 9-13, decreasing 
in size proximally. A row of small groups of setae laterally, the distal 
seta the longest in each group. Anal margin almost straight. Ocellus 
smaller than eye, situated halfway between eye and apex of rostrum. Legs 
typical for the genus. Length to 0.6mm. 


VI 


FIGURE 436. Legs of female of Alona costata (Cherepovets Reser- 
voir, 21 October 1963): 


1 — left leg, outer side; II,1V,V, VI — left legs, inner side; III — 
right leg, inner side. 


Male. Valve with rounded posterodorsal and posteroventral corner. 
Antennules not reaching apex of rostrum. Antennule with a 2-segmented 
flagellum distally, and a sensory seta proximal to it. Postabdomen nar- 
rowing distally. Vas deferens opening ventrally at base of claws. 
Anterior side of endite of leg I with a group of thick setae opposite the claw. 
Outer branch of endite of leg I with 3 setae of equal length (Figure 124). 
Length to 0.65mm. 

Juvenile male. Postabdomen not tapering distally, with anal 
denticles. Vas deferens opening some distance from base of claws 
(Figure 440). 

P.E. Muller (1867:184) gives the following definition of the genus 
Phryxura P.E. Miller, 1867: 'Head immobile, not separated by an in- 
cision from the thorax, and covered with wide shield without a keel. Eye 
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FIGURE 487. Alona costata, male, length FIGURE 438. Alona costata, male, 
0.41 mm: antennule and antenna 


Pa — Cherepovets Reservoir, 16 September 1963; 
Pb — after Frey, 1965b. 


FIGURE 439. Legs of male of Alona costata (Cherepovets Reservoir, 21 October 1963): 


IA, Ill, IV — left legs, outer side; IB — outer branch of endite of left leg I, outer side; IIA — right leg, 
inner side; IIB — exopodite of right leg II, ventral; V — exopodite and epipodite of right leg, outer 
side; VI — left leg, inner side. 
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FIGURE 440. Alona costata, juvenile male, length 0.37mm (Cherepovets Reservoir, 
Goritsy, 16 September 1963, preparation 127) 


FIGURE 441. Distribution: 


1 —Alona costata; 2—A.pulchella; 3—A.cambouei, 


FIGURE 442. Alona pulchella, female (Atkinson Lagoon, Queensland, Australia, 
10 June 1959, preparation 1584) 
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present. Valves wide, oblong. Height of posterior margin slightly less 
than maximum height of body. Postabdomen moderately large, rounded, 
with few denticles, blunt end. Claws small, barely longer than the denticles.' 
Miller (1867:184) gives the following description of Phryxura recti- 
rostris Muller, 1867: "Head long, rostrum pointed. Valve oblong, with 
weak longitudinal lines. Posterior margin straight. Dorsal margin 
slightly convex, ventral margin slightly rounded, with setae which gradually 
decrease in size toward the posterior end. Posteroventral corner blunt, 
without armature.'' Length to 0.5mm. It is also stated in the diagnosis of 
the genus that the head has no keel and that the height of the posterior 
margin is slightly less than the maximum height of the body. Described 
after a damaged specimen. 

Distribution. Holarctic, Ethiopian, Indo-Malayan and Neotropical 
regions. Huropean USSRto the Far East on the southern border. No 
collections have been made in Siberia. 

Biology. Lives in vegetation. 


25. Alona pulchella King, 1853 (Figures 441, 442) 


King, 1853:260, Plate VIM, B; Sars, 1888:59—62) Plate 6) Figures 5,16; 
1896b:37—40, Plate 6, Figures 3,4; Richard, 1897b:289—290, Figures 35, 36 
(cambouei var.); Ekman, 1900:74 (cambouei var. DEVENS O mil © a)p 
Daday, 1910b:128—130, Plate 6, Figures 30—35, Plate 6, Figure 2 (pulchella 
part); Sars, 1916:335—336, Plate XL, Figures 2,2a; D'Ancona, 1929:288— 
290, Figure 4; Brehm, 1933a:723—724, Figures 26, 27 (arenaria); Pet- 
kovski, 1966, Abb. 11. 


Material. Several females from New South Wales, Queensland. 
Preparations: MGU — female 1585. ZIN — female 53871 (1776). Ph — 
female 1775. 

Female. Posterodorsal and posteroventral corner of valves rounded. 
Valves punctate, without reticulation. Antennules not reaching apex of 
rostrum. Plate of labrum with convex anterior margin and pointed apex. 

Three head pores, not connected (Petkovski, 1966). Postabdomen with 
parallel dorsal and ventral margin. Preanal corner distinct but not pro- 
jecting. About 10 anal denticles. Groups of lateral setae present, distal 
seta the longest in each group. Claws with a basal spine. Intestine forming 
loops. Ocellus situated halfway between eye and apex of rostrum. Length 
to 0.39 mim: 

Male. Unknown. 

Distribution. Australian, Ethiopian and Neotropical regions. 


26. Alona setulosa Megard, 1967 (Figure 443) 
Megard, 1967:37—50, Figures 23—28, Plate I, Figures 3a, b. 


Material. Holotype. British Museum 68. 1966. 3. 21. 8. 

Female. Valves without sculpture. Posteroventral corner rounded. 
Plate of labrum with rounded apex. Antennules not quite reaching apex of 
rostrum. 
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FIGURE 448. Alona setulosa, fe- 
male, and postabdomen of male (after 
Megard, 1967) 


Postabdomen short. Postanal part nearly square. Postanal corner 
projecting. Postanal and anal margin of almost equal length. Anal margin 
with setae. Lateral setae in groups, posterior seta the largest (spine - 
shaped) in each group. Claws with a basal spine th as long as the claw and 
with setae in proximal part of the concave side. Ocellus smaller than eye, 
situated halfway between eye and apex of rostrum. Head shield with 
rounded anterior and posterior margin. Three main head pores, incom- 
pletely connected. Distance from posterior main pore to posterior margin 
of head shield shorter than distance between marginal main pores. Small 
head pores situated lateral to the anterior main pore. Length to 0.42mm. 

Male. Postabdomen with nearly parallel dorsal and ventral margin. 
Dorsal margin with spinules. Lateral setae well developed, posterior seta 
the longest in each group (this seta projects beyond the dorsal margin in 
the distal groups). Claws short, wide, basal spine half as long as the claw. 
Vas deferens opening on ventral side of postabdomen near base of claws. 
Postabdomen of male resembling that of Alona rectangula. Length 
0.26mm. 

Distribution. Minnesota, New Mexico, Wisconsin, Indiana, Georgia, 
Florida (U.S.A.). 

Alona pulchella King differs in the presence of a complete con- 
nection between the main head pores. Small pores situated lateral to the 
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median main pore at the distance between the marginal main pores. Accord- 
ing to Megard (1967), the posterior seta of A. pulchella is the longest 
but not thickened in each lateral group. 


27. Alona cambouei Guerne and Richard, 1853 (Figures 
(Figures 441, 444-446) 


Guerne and Richard, 1893:242—244, Figures 10—11, 1894a:371—374, 
Figures 5—8; Sars, 1901:55, Plate 9, Figures 6, 6a (glabra); Ekman, 
1904a:8—9 (Lyn ceus); Daday, 1905:172—-173, Plate XI, Figures l, 2; 
Tiel i4)Platexl, Kigures 3), 4 (glabra); 1910b:128—130, Plate VI, 
Figure 36 (pulchella part); Sars, 1916:335, Plate XL, Figures 2, 2a. 


Material. Numerous females from the White Nile, from ponds of the 
Kalgan-Chirchik fish farm south of Tashkent and from New South Wales, 
Australia; one female from the Kara-Su River at the confluence with the 
Zeravshan River and from Lake Chatyr-Kul'. Preparations: MGU — 
female 1279. ZIN — female 53861 (1538). 


FIGURE 444. Alona cambouei, female, length 0.47mm (Minindee Lakes, 
New South Wales, Australia, 29 September 1961, preparation 1279): 


L — preparation 1538. 


Female. Posterodorsal and posteroventral corner of valves rounded. 
Valve with a pattern of polygons with dots inside them. Rostrum blunt. 
Three connected main head pores. Setae of antennae: 0—0—3/0-1-3, 
spines 1—0—-1/0—0-1. Plate of labrum rounded. 

Postabdomen slightly tapering distally. Preanal corner distinct. Anal 
margin slightly concave. Anal denticles and groups of lateral setae 
present. Ventral margin with incisions with setae. Claws with a long 
basal spine. Legs typical for the genus. Outer branch of endite of leg I 
with 3 setae, including 2 equally long brushlike setae and a hook-shaped 
seta less than "3 as long. Length 0.47mm. 
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FIGURE 445. Alona cambouei, female 
(Minindee Lakes, New South Wales, Australia 
29 September 1961) 


FIGURE 446. Legs of female of Alona cambouei (Minindee Lakes, 
New South Wales, Australia, 29 September 1961): 


IA — left leg, inner side; IB — outer branch of endite of right leg I, inner 
side; II, III — left legs,inner side; IV — right leg, outer side; V — left 
leg, outer side. 
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Male. Postabdomen with 6 lateral groups of setae; anal denticles 
absent (replaced by short spinules). Length 0.35mm. 

Distribution. Central Asia and Mediterranean, Australian and 
Neotropical regions. 


28. Alona inreticulata Shen Chia-jui et al., 1964 
(Figures 447, 448) 


Shen Chia-jui, Sung Ta-hsiang and Chen Kou-hsiao, 1964, pp. 215, 223— 
224, Figures 9-12. 


Material. According to description. 

Female. Valve without longitudinal lines or reticulation. Post- 
abdomen with distinct preanal corner. Ten anal denticles, 6 proximal 
denticles small, 4 distal denticles large. Third denticle from the claw 
divided. Lateral setae in 7 groups. Length 0.36mm. 


(379) 


NP ge 


FIGURE 447. Postabdomen of female of 
Alona inreticulata (after Shen Chia- 
jui et al., 1964) 


FIGURE 448. Alona inreticulata, FIGURE 449, Alona fasciculata, 
male (after Shen Chia-jui et al., 1964) female (after Daday, 1905) 


Male. Valves with rounded posterodorsal and posteroventral corner. 
Antennules ending a short distance before apex of rostrum. Antennules 
with a sensory seta in distal third of anterior margin and with a short 
spine-shaped seta in distal quarter of posterior margin. Setae on antennae: 
0—0—3/0—1-—3. Postabdomen with small denticles on the dorsal margin. 
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Lateral setae in 7 groups. Preanal corner distinct. Ocellus smaller than 
eye, nearer to eye than to apex of rostrum. Length 0.34mm. 
Diitsitas WOME LO ne) weekinicr: 


29. Alona fasciculata Daday, 1905 (Figure 449) 
DAG ayo Voit o, tater. Hieiices! Oo —leli, 


Material. According to description. 

Female. Posterodorsal and posteroventral corner of valves rounded. 
Valve with lines and with small dots between the lines. Antennules ending 
Slightly before apex of rostrum. Plate of labrum with convex anterior 
margin and pointed apex. Postabdomen narrowing distally. Preanal 
corner projecting. Eight anal denticles, 4 distal denticles accompanied by 
a seta, the others accompanied by several setae. Lateral setae in 8 groups. 
Anal margin with a double row of groups of setae. Claws with setae on the 
concave margin and with a basal spine. Ocellus nearer to apex of rostrum 
than to eye. Length 0.25mm. 

Male. Unknown. 

Distribution. Paraguay. 


30. Alona guttata Sars, 1862 


Female. Valves with rounded posterodorsal and posteroventral 
corner. Head shield with rounded posterior margin. Three main head 
pores with a narrow connection between them (Frey, 1959, 1962a). Valve 
with lines. Antennules with terminal esthetascs of equal length. Antennae 
with a spine on proximal segment of exopodite and on both distal segments. 
Plate of labrum rounded. Dorsal margin of abdomen with 1—2 setae at the 
end. Postabdomen wide. Preanal corner projecting. Distal dorsal end 
of postabdomen pointed, projecting beyond base of claws. Anal margin 
slightly concave. Distal margin with 2 rows of 6—10 anal denticles. 
Postabdomen with indistinct lateral groups of setae (Frey, 1958). Claws 
sometimes with hairs on the concave side. Ocellus smaller than eye, 
situated halfway between eye and apex of rostrum. Length 0.4mm. 

Male. Posterodorsal and posteroventral corner rounded. Antennules 
with 2-segmented flagellum in distal part of anterior margin. Posterior 
margin of antennules distally with a sensory seta and a papilla. VPost- 
abdomen narrowing distally, without anal denticles. Lateral setae present. 
Vas deferens opening ventrally at base of claws. Claws without basal 
spine. Anterior side of endite of leg I with a brush of thick setae opposite 
the hook. 

Biology. Lives in vegetation. 


380 Key to Subspecies of A. guttata according to Females 


( 


). Valve without large round pits. 

). Valve without spinules. 

). Valve with longitudinal lines and polygons. Postabdomen with 
truncate distal margin. 


1 (10 
2 (9 
3 (8 
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4 (5). Antennules distinctly not reaching apex of rostrum ......... 


ST 1e ALITA NE tN ERIN CMR TS ET Bok 30a. A. guttata guttata Sars, 1862. 
5 (4). Antennules almost reaching apex of rostrum. 
Ga?) SePosterior marcin of labrum! without setae | ee oelci tele nenenenenene 
Sol eo reLoh >. lomadgemPaleaiecion cep ch enear teers 30b. A. guttata parvula Kurz, 1875. 
7 (6), Posterior margin of labrum with2 Setace eanke ea es eee 
AST ASCISS ec eve Taher IA ‘axe Melts eos 30c. A. guttata setigera Brehm, 1931. 


8 (3). Valves with pattern of polygons, without longitudinal lines. Post- 
abdomen with slightly rounded distal dorsal corner .......... 


Divar niet Ale) omens Bote ee aathe we 30d. A. guttata reticulata Hartmann, 1917. 

9 (2). Ventral half of valves with spinules directed Wermmeelyy G6 of6 000 
Shot on oY eWto ticle cikiew ett ae cto etn ar Mechs alts 30e. A. guttata spinulosa Linko, 1900. 

LON (GS) haaVial velwithelarce:-oundedmpitsume sae as. Sakae Unig SRR: 
Se ARIS Pos ih or te an Sid ac ta 30f. A. guttata tuberculata Kurz, 1875. 


30a. Alona guttata guttata Sars, 1862 (Figures 450, 451) 


Sars, 1862b:287—289 (gutt ata); Norman and Brady, 1867:29, Plate 
XVIII, Figure 6, Plate XXI, Figure 10 (Lynceus guttatus); Hellich, 
1874:219 (anglica); Poggenpol', 1874:76, Plate XVII, Figures 12-16 
(minuta syn.n.); Hellich, 1877:92—93, Figures 49, 40; Sars, 1891:13, 47 
(par vula); 1901:51—52, Plate IX, Figures 3, 3a; Keilhack, 1905:143, 
Figure 2; Frey, 1959:35, Figures 22,23; 1962a, Figures 22, 23; Srdmek- 
Husek et al., 1962:333—335, Figures 123A, B,C (var. typica); Negrea, 1966a: 
140-141 (guttata). 


Material. One female from the Ivan'kovo and Rybinsk reservoirs; 
2 females from Lake Seito in the Arkhangel'sk Region; 2 females from 
Lake Baikal; several females from Lake Kyla-Kol'. Two males from 
Shchugor River in the Komi ASSR. Preparations: MGU — females 438, 
544, male 1677. ZIN — female 53867 (931), 53868 (2161), male 53869 (1679). 

Female. Valves with longitudinal lines, with pattern of polygons 
posteriorly. Length 1.6 times the height. Antennules not reaching apex of 
rostrum. Leg I with 7 transverse rows of setules on anterior side of 
endite. Exopodite with a seta which is slightly longer than the longest seta 
on the outer branch of the endite. Epipodite with a long process. In the 
female from Lake Baikal, the main head pore is triple and the plate of the 
labrum broadly rounded (preparation 544). 

Distribution. Cosmopolitan. 


30b. Alona guttata parvula Kurz, 1875 (Figure 452) 


Kurz, 1875:50, Plate II, Figure 8 (parvula); Lilljeborg, 1900:470, 
Plate LXVIII, Figures 18,19,24 (Lynceus guttatus var. parvula). 


Female. Valves with weak longitudinal lines. Antennules almost 
reaching apex of rostrum. Eight anal denticles. Lateral setae absent. 
Claws with a short basal spine. Length to 0.4mm. 

Distribution. Central Europe, South Africa. 
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FIGURE 450. Alona guttata 
guttat a, female, length 0.38 mm (Lake 
Seito, Arkhangel'sk Region, 24 July 1961, 
preparation 438): 


L — 12 August 1962; P — 24 July 1961, 
preparation 438; AI — left antennule, 
lateral, 12 August 1961. 


FIGURE 451. Alone guttata 
guttata, male, length 0.35 mm (Shchugor 
River, Komi ASSR, 6 September 1964, 
preparation 1677) 


FIGURE 452. Alona guttata parvula, female: 


a — after Kurz, 1875; b,P — after Sars,1901. 


30c. Alona guttata setigera Brehm, 1931 (Figure 453) 
Brehm, 1931:499—500, Figures 7, 8,9 (var. setigera). 


Female. Antennules reaching apex of rostrum. Posterior margin of 
plate of labrum with 2 setae. Length 0.4mm. 
Distribution. New Zealand. 


30d. Alona guttata reticulata Hartmann, 1917 (Figure 454) 


Hartmann, 1917:93—94, Figures 14, 15, 16 (var. reticulat a)s Sramek- 
Hugek et al., 1962:335 (var. reticulata). 


Female. Valves high, with strongly convex dorsal margin. Length 
1.2 times the height. Valve with pattern of polygons, without longitudinal 
lines. Postabdomen with several large denticles. Distal dorsal corner of 
postabdomen slightly rounded. Length to 0.33mm. 

Ditstie Toit voI. Austral 


30e. Alona guttata spinulosa Linko, 1900 (Figure 455) 
Linko, 1900:12—13, Figures 3, 3a (var. spinulosa). 


Female. Ventral half of valves with spinules directed ventrally. 
382 Antennules almost reaching apex of rostrum. Postabdomen with 7—8 anal 
denticles and 2 rows of thin, lateral spinules in a row. 
Distribution. Solovetskie Islands. 


30f. Alona guttata tuberculata Kurz, 1875 (Figures 456, 457) 


Kurz, 1875:51, Plate Il, Figure 1 (tuberculata); Lilljeborg, 1900:470, 
Plate XLVIII, Figures 16, 17, 23 (Lyne eus gputtatus); Stingelin, 1913: 
622, Figure 23 (var. tuberculata); Bening, 1941:297, 299 (var. tuber - 
Gulla tals Hreyelo soso, Figures 24,25; 1962a: Figures 24, 25; Sr4mek- 
HuSek et al., 1962:335, Figures 123D—G (including drawing of male E—G); 
Herbst, 1962:86 (var. tuberculata). 


Material. One female from the floodplain of Vychegda River and 
from Lake Lemty (Komi ASSR); several females from Kunashir Island. 
Preparations: MGU — female 1302. ZIN — female 53870 (1375). 

Female. Valves and head shield pitted. Antennules not reaching apex 
of rostrum. Length to 0.4mm. 

Distribution. Europe, Columbia. USSR: Kunashir Island. 


31. Alona barbulata Megard, 1967 (Figure 458) 
Megard, 1967:37—57, Figures 9-19, Plate 2a, b. 


Material. Holotype, British Museum No. 68. 1966. 3. 21. 5. Paratype 
marae 68> i SIGGe 3k 12d) 6}: 
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Female. Head and dorsal margin of valve forming a curve. Posterior 
margin of valve slightly less than maximum height. Posteroventral corner 
broadly rounded, without denticles or spines. Valves without sculpture. 
Plate of labrum with rounded apex with several setae. Plate of labrum 
densely pubescent ventrally. 

Postabdomen short, wide, slightly tapering at the end. Maximum width 
of postanal part about half as long as postabdomen. Anal margin slightly 
concave, almost as long as the postanal margin. Postanal and distal margin 
meeting at an angle of 80—90°. Six anal denticles, those near the anus 
serrated and accompanied by 2—4 setae. Anal margin with 2—3 groups of 
setae. Lateral setae in 7-9 groups, the middle setae the longest in the 
group. Ocellus smaller than eye, situated halfway between eye and apex of 
rostrum. 

Basal spine of claw almost as long as basal width of claw. Antennules 
not reaching apex of rostrum. Anterior margin of rostrum blunt, posterior 
margin nearly pointed. Three main head pores with a narrow connection 
between them. Small pores situated lateral to the anterior main pore. 
Length to 0.43mm. 

Male. Valves with broadly rounded posteroventral corner. Margin 
of labrum densely pubescent. Postabdomen narrowing distally (resembling 
that of the male of Alona costata). Anal denticles 5—7. Lateral setae 
in 7—8 groups, the middle setae the longest in the group. Vas deferens 
opening on ventral side of postabdomen at base of claws. Claw with a basal 
group of setae. Antennules reaching apex of rostrum. Length 0.35mm. 

Distribution. Wyoming, Minnesota (U.S.A.). 

Antennae and legs have not been described. 

This species differs from A. guttata in that the preanal corner of the 
postabdomen is only slightly projecting, but it resembles the postabdomen 
Oneal COs tata in this respect. A. barbulata differs from: A= cos) tata 
in that its small pores are rounded and indistinct, not plicate. The post- 
abdomen of the male resembles thatofthemaleof A.costata. Incontrast 
to A. barbulata, however, the longest seta in the lateral groups is the 
distal seta in A.costata. 


32. Alona clathrata Sars, 1888 (Figures 459, 460) 
sars, 1888:62—65, Plate 6, Figures 7—10. 


Material. According to description. 

Female. Postabdomen without lateral groups of setae. Posterodorsal 
corner distinct. Posteroventral corner rounded, without denticles. Rostrum 
pointed. Valves reticulate. Antennules almost reaching apex of rostrum. 
Postabdomen with obliquely truncate distal margin. Preanal corner pro- 
jecting. Anal denticles small. Lateral setae absent. Claws with a basal 
spine. Ocellus almost as large as eye, situated slightly nearer to eye than 
to apex of rostrum. Length 0.38mm. 

Male. Height less than inthe female. Postabdomen conical. Preanal 
corner indistinct. Vas deferens opening ventrally at base of claws. 
Claws without basal denticles. Length 0.28mm. 

Distribution. East Australia. 
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(383) 


FIGURE 453. Alona guttata seti- FIGURE 454. Alona guttata reti- 
gera, female (after Brehm, 1931) culata, female (after Hartmann, 1917) 


FIGURE 455. Alona guttata spinu- FIGURE 456. Alona guttata tuber- 

losa, female (after Linko, 1900) culata, female, length 0.3mm (Lake 
Lagunnoe, Kunashir Island, 1—10 July 1963, 
preparation 1302): 


P — postabdomen; HP — after Frey, 1962a. 
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FIGURE 457. Distribution: 


1—Alona guttata tuberculata; 2—A.protzi protzi. 
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FIGURE 458. Alona barbulata, female (after Megard, 1967) 
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FIGURE 459. Alona clathrata, female 
(after Sars, 1888) 


FIGURE 460. Alona clathrata, male 
(after Sars, 1888) 
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33. Alona protzi Hartwig, 1900 
Negrea, 1966a:142. 


Material. According to description. 

Female. Posterodorsal margin of valves rounded. Posteroventral 
corner rounded, with 3 denticles of equal length. Valve indistinctly 
reticulate, polygons with fine dots. Antennules twice as long as their basal 
width and ending at a distance of about the width of the eye before the apex 
of the rostrum. Two distal sensory papillae longer than the others. Setae 
on antennae: 0—0—3/1—1—3. Plate of labrum triangular, with pointed apex. 
Postabdomen with distinct preanal corner. Anal denticles 11-13. Basal 
spine of claw half as long as claw. Ocellus smaller than eye. Ratio 
between distance from eye to pigment spot and distance from pigment spot 
to rostral apex 7:10. Length 0.35mm. 

Male. Valve with 3 denticles on the posteroventral corner. Dorsal 
margin of postabdomen with only setae. Length 0.33mm. 


CL 


FIGURE 461. Alona protzi protzi, female (Olkhovitsa brook, 
Voronezh Region). Drawing by T.V.Sklyarova. 
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Key to Subspecies of A. protzi according to Females 


1 (2). “Postabdomen without lateral setaes suc sean i ennien ai ene 
See OHOLs OL OUDLaeC: Oho! 6! orto "Gtomoyond-a 33a. A.protzi protzi Hartwig, 1900. 

2 (1) Postabdomen with lateral groups of setae: sk sis a enero nae eee 

Seer are setae meee ete w=.) Jobe Am protzi Benilaevew Brehm, 1933. 


33a. Alona protzi protzi Hartwig, 1900 (Figures 457, 461) 


Hartwig, 1900:228—230 (protzi); Keilhack, 1907:466, Figure 21 (protzi); 
Bening, 1941:317 (f. typica); Herbst, 1962:88, Figures 63a,b (protzi). 


Female. Postabdomen without lateral setae. 
Distribution. Europe. 


33b. Alona protzi schiklejewi Brehm, 1933 (Figure 462) 


Gurney, 1921:236—248, Figure 1 (prot zi); Ramult, 1930a:337—339, 
Plates 27, 28, Figure 82 (protzi); Brehm, 1933a:718 (schiklejewi); 
Bening, 1941:317, Figure 13lc (f. schiklejewi). 


Female. Postabdomen with about 9 groups of lateral setae, setae in 
groups of equal length. 
Distribution. Europe. 


34. Alona archeroides Brehm, 1933 (Figure 463) 
Brehm, 1933a:724—725, Figures 28, 29, 30. 


Material. According to description. 

Female. Posterodorsal and posteroventral corner of valves rounded. 
Rostrum blunt. Valves with 12 longitudinal lines. Antennules reaching 
apex of rostrum. Plate of labrum rounded. Postabdomen narrowing 
distally. Anal denticles 10-12. Six isolated lateral spines. Ocellus 
situated halfway between eye and apex of rostrum. Length 0.5mm. 

Male. Unknown. 

Distasi trom.) soulmlaticar salvia 


35. Alona karelica Stenroos, 1897 (Figures 464, 465) 


Stenroos, 1897:52—53, Figures 5,6; Weigold, 1911:23 (re ctangula 
karelica); Herr, 1917:103—105, Figures 30-33; Bening, 1941:308—309, 
Figure 127; Herbst, 1962:88, Figure 66. 


Material. According to description. 

Female. Posterodorsal and posteroventral corner of valves rounded. 
Ventral margin of valves straight, with setae. Reticulation of valve con- 
sisting of rows of dots alternating with longitudinal grooves. Rostrum 
blunt. Antennules reaching apex of rostrum. Posterior margin of anten- 
nules with a sensory seta. Plate of labrum almost square. Dorsal end of 
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FIGURE 462. Alona protzi schikle- FIGURE 463. Alona archeroides, 
jewi, female (after Gurney, 1921) female (after Brehm, 1933b) 


FIGURE 464. Alona karelica. Female — after Stenroos, 1897; male — 
after Herr, 1917. 
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abodmen with 3—4 setae. Postabdomen uniformly wide. Dorsal distal end 
projecting beyond base of claws. Anal margin slightly concave, with a row 
of setae laterally. Postanal margin with 8-10 denticles, further proximally 
several setae directed to the distal end. Several groups of setae laterally. 
Claws with a short basal spine. Preanal corner projecting, twice as near 
to the natatorial setae as to the end of the postabdomen. Ocellus situated 
halfway between eye and rostral apex. Length to 0.51mm. 

Male. Dorsal and ventral margin of valves straight, parallel. Postero- 
dorsal and posteroventral corner rounded. Valves punctate. Antennules 
reaching apex of rostrum. Postabdomen with parallel dorsal and ventral 
margin. 


(389) 


FIGURE 465. Distribution: 


1-—Alona karelica; 2—A.archeri. 


According to Herr (1917), postabdomen with smooth dorsal margin with- 
out spinules or setae. Claw without basal spine. Preanal corner twice 
as near to the natatorial setae as to end of postabdomen. Vas deferens 
opening ventrally at base of claws. Length to 0.3mm. 

Distribution. Europe. Northwest of European USSR, Yamal, Pamir. 


36. Alona subantarctica Ekman, 1908 
Ekman, 1908:8,9 (bukobensis var. subantarctica). 


Material. According to description. 

Female. According to Sars (1909), maximal height /3 of length of body. 
Posterodorsal corner distinct, almost at level of apex of body. Rostrum 
blunt. Ventral margin of valves slightly convex anteriorly, then straight, 
with setae its whole length. Valve with 14-16 longitudinal lines, anasto- 
mosed in some places. Antennules almost reaching apex of rostrum. Plate 
of labrum wide, with slightly pointed apex. Postabdomen uniformly wide. 
Preanal corner distinct, only slightly projecting, situated slightly proximal 
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to middle of postabdomen. Dorsal margin rounded distally. About 12 
postana! denticles. Lateral spinules present. Claw with a basal denticle. 
Intestine forming loops, with a caecum. Ocellus larger than eye, situated 
slightly nearer to eye than to apex of rostrum. Length to 0.57mm. 
Male. Valve with indistinct longitudinal lines which are anastomosed 
in some places. Antennules reaching beyond apex of rostrum. Post- 
abdomen without postanal denticles, with lateral denticles. Vas defe- 
rens opening at base of claws, ventral to them. Anal denticles in 7 groups 
of 3—4 spinules, the distal spinule larger than the others in each group. 
An isolated spinule situated distal to the groups, about 3 groups of hairs 
proximal to the groups. Groups of lateral setae present. Length to 0.53mm. 
Distribution. Falkland Islands, South Georgia. 


37. Alona archeri Sars, 1889 (Figures 465, 466) 


Sars, 1888:59, Plate 6, Figures 1-4; Shikleev, 1929:25—27, 
iences Li— 19 (rectangula var. ornata); 1930b:342—343, Figures 8,9 
(rectangula var. ornata); Sramek-HuSek et al., 1962:399 (inter- 
media var. ornata). 


FIGURE 466. Alona archeri, female and male (after Sars, 1888) 


Material. According to description. 

Female. Valves with rounded posterodorsal and posteroventral 
corner. Ventral margin of valves almost straight. Rostrum pointed. 
Valves pitted. Antennule not reaching apex of rostrum, its anterior margin 
with a sensory seta. Setae on antennae: 0—0—3/0—1—3. Postabdomen 
with parallel margins. Preanal corner projecting. Distal anal denticles 
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with small setae on the inner margin. Six thin spines laterally. Anal 
denticles forming small spinules proximally (Mukhamediev, 1960a, 1960b). 
Postabdomen with 6—8 large spines laterally. Anal denticles 12 (Brehm, 
1933b); one seta very long in the lateral groups (Brehm, 1937). Claw with 
a basal spine. Anal margin with setae. Ocellus much smaller than eye. 
Intestine forming loops, with a caecum. Length to 0.6mm. 

Male. Body moderately high. Antennules projecting beyond apex of 
rostrum. Postabdomen without anal denticles. Isolated anal setae present. 
Preanal corner projecting. Claws with a basal spine. Vas deferens 
opening at base of claws, ventral to them. Length 0.34mm. 

Distribution. Central Asia, Indo-Malayan and Australian regions. 
USSR: Northern Caucasus, Central Asia. 


38. Alona eximia Kiser, 1948 (Figure 467) 


Kiser, 1948:315—316, Figures 1, 2,3; Green, 1952:423—424, Figures 15—17. 


FIGURE 467. Alona eximia, female, left side: 


P — after Kiser, 1948; HP — after Green, 1952. 


Material. According to description: 

Female. Valve with longitudinal lines. Posterodorsal corner distinct. 
Posteroventral corner rounded, without denticles. Rostrum short, blunt. 
Three broadly connected main head pores (Green, 1952). Antennules ending 
slightly before apex of rostrum. Esthetascs slightly projecting beyond 
apex of rostrum. Most sensory papillae about "h as long as antennules; 
one papilla long. Sensory seta on lateral surface of antennule situated at 
about *)3 of length of antennule before the apex. Plate of labrum without 
denticles. Postabdomen wide distally, narrow in the anal area. Claw with 
a basal spine half as long as claw. Postanal denticles short. Nine—ten 
groups of setae laterally, projecting beyond dorsal margin apically. 

Anal margin with groups of small setae (Green, 1952). Length to 0.4mm. 

Male. Unknown. 

Distribution. East China, West Africa. 


39. Alona pseudanodonta Brehm, 1933 


Material. According to description. 
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Female. Maximum height in middle. Posterodorsal and posteroventral 
corner rounded. Antennules almost reaching apex of rostrum. Plate of 
labrum rounded. Postabdomen with anal denticles and lateral setae. Claw 
with a basal spine. Ocellus situated halfway between eye and apex of 
rostrum. 

Male. Unknown. 


Key to Subspecies of A. pseudanodonta 


MOQjeavielve without tubercles of siote tl. .cuenieet. 9.cens OP eed See Ae 
0/0) On0 OC rae 39a. A.pseudanodonta pseudanodonta Brehm, 1933. 

PRC mmVeivie wath tubercles . .callaxtenA.igscdiior ..6oOhIt ee Rete 
é 573) SOOM LOE 39b. A.pseudanodonta anodonta Daday, 1905. 


39a. Alona pseudanodonta pseudanodonta Brehm, 1933 


Daday, 1910b:132 (rectangula var. africana part); Brehm, 1933b: 
77-78. 


Female. Valve without tubercles. 
Distribution. Lake Nyasa, Philippines. 


39b. Alona pseudanodonta anodonta Daday, 1905 (Figure 468) 


Dadaya VIUD shi o, Plate XL Hisuces a, 6 (anodonta); 1908b:209—210; 
TVesis2welate | Mipuces (5, 6,7 (rectangula jar. afiedcamampaca). 


Female. Valve with rows of tubercles, granulate between the rows. 
Postabdomen slightly widened distally. Anal denticles up to 10, decreasing 
in size proximally. Lateral setae in 7-8 groups, distal seta the largest in 
each group. Anal margin with setae. Preanal corner distinct but not pro- 
jecting. Claw with a basal spine. Ocellus situated halfway between eye and 
apex of rostrum. Length to 0.38mm. 

Distribution. Lake Nyasa, Paraguay. 


2 os 


YA, Lay qyral 


FIGURE 468. Alona pseudanodonta anodonta, female (after Daday, 1905) 
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40. Alona microtata Henry, 1922 (Figure 469) 
Henry, 1922:41—42, Plate VIII, Figures 4, 4a. 


Material. According to description. 

Female. Posteroventral corner of valves rounded, without denticles. 
Valves reticulate anteriorly. Antennules not reaching apex of rostrum. 
Plate of labrum rounded. Postabdomen widened distally. Anal corner 
indistinct. Nine anal denticles, markedly decreasing in size proximally. 
Lateral groups of setae absent. Claws with a basal spine. Intestine 
forming loops, with a caecum. Ocellus smaller than eye, situated nearer 
to eye than to apex of rostrum. Length to 0.38mm. 

Male. Unknown. 

Distribution. Southeast Australia. 


41. Alona inkiti Schiklejew, 1929 (Figure 470) 
Shikleev, 1929:25, Figures 15,16; 1930b:342, Figures 6, 7. 


Material. According to description. 

Female. Posterodorsal and posteroventral corner rounded. Ventral 
margin of valve with setae continuing into short hairs on the rounded 
posteroventral corner. Valves smooth. Antennules almost reaching apex 
of rostrum. Postabdomen wide in postanal part, narrow in anal area. 

Anal spinules thin: 4 isolated spinules followed by 4 groups of 3, 3-5 and 

7 setae. Anal indentation deep. Ocellus smaller than eye, situated nearer 

to eye than to apex of rostrum. Length 0.28mm. Bening (1941) thinks that 
this is a doubtful species, possibly described after a malformed specimen. 

However, the existence of closely related species dispels these doubts toa 

large extent. 

Male. Unknown. 

Distribution. Northwest Caucasus. 


42. Alona parva (Daday, 1905) (Figure 471) 


Daday, 1905:186—187, Plate XI, Figures 20,21 (Leydigia); Brehm, 
1939b:184, Lam, 36, Figures 20,21 (Alona sp.); Bergamin, 1931. MS 
Estudiosystematico des Cladocera des aguas do municipio de S. Paulo. 
These inaugural (Birgeia travassosi); 1939:86, Plate II, Figure 5 
(Birgeia travassosi syn.n.); Goulden, 1966b:101—103, Plate 3, 
Figures 3,4 (Leydigia). 


Material. According to description. 

Female. Valves with 12 longitudinal lines and granules between the 
lines. Posterodorsal and posteroventral corner broadly rounded. Head 
shield with rounded anterior and posterior margin. Main head pore triple. 
Antennules reaching apex of rostrum. Plate of labrum with pointed apex. 
Postabdomen widening-distally. Ventral margin of postabdomen with 2—3 
incisions with setae. Dorsal margin with anal setae, distal setae uniform, 
proximal setae passing into 10-12 groups of 4-6 setae; anal margin with 
hairs. YTen—twelve groups of setae laterally. Preanal corner distinct. 
Claws with a basal spine and with setae in proximal half of concave margin. 
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FIGURE 469. Alona microtata, female FIGURE 470. Alona inkiti, female 
(after Henry, 1922) (after Shikleev, 1929) 


FIGURE 471. Alona parva, female: 


a,Pa — after Daday, 1905; Pb, HS — after Goulden, 1966b. 
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Ocellus smaller than eye. Lengthto 0.6mm. After examination of type 
material, Frey (1966) concluded that this species should be placed in the 
genus Alona. 

Male. Unknown. 

Distribution. Paraguay, Guatemala, Sdo Paulo (Brazil). 


43. Alona labrosa G. L. Vasiljeva and N. N. Smirnov, 1969 
(Figures 472, 473) 


Vasil'eva and Smirnov, 1969:191—193, Figures 4—2a, b,c. 


Material. Nineteen females from Lake Baikal. One male and one 
juvenile male from the same locality. British Museum female 2105. 

Holotype. MGU — female 2104. 

MIULOEVOSS> MIG = magile 270, jtnventle maele Al tk. 

Paratype. ZIN — female 15845 (1842). 

Female. Maximum height in the middle. Head shield passing into 
dorsalmargin in a smooth curve. Valves with rounded posterodorsal and 
posteroventral corner. Posterior margin moderately convex. Ventral 
margin of valve slightly convex, with short setae. Valve without sculpture. 
Rostrum blunt. Three main head pores, with a narrow connection between 
them. Antennules not reaching apex of rostrum. Some esthetascs short, 
others long, the short ones reaching the anterior margin of the head shield, 
the long ones projecting beyond it. Setae on antennae: 0—0—3/0-1-3. 

Plate of labrum elongate, wedgelike. Anterior margin of plate of labrum 
convex, sometimes slightly depressed apically. Apex of plate of labrum 
forming a narrow angle with blunt end. 

Postabdomen wide. Postanal margin convex, dorsal distal corner broadly 
rounded. Anal denticles small, few, tending to form groups. Claw witha 
basal spine. 

Leg I with 7 transverse rows of seta on anterior side of endite. One of 
the setae on the outer branch of the endite short, hook-shaped. Endite of 
leg II with 8 hard setae. Exopodite of leg II with a short seta. 

Leg III with square exopodite; epipodite without process. Endite with 
2 groups of hard setae. The group distant from the gnathobase consists of 
2 hard setae and a feathered seta proximal to them. The group of setae 
nearest the gnathobase is situated close to the sensilla. Endite with 5 soft 
setae. Gnathobase with filtering fan of 4 setae. 

Leg IV (it could not be examined in detail) with an endite with 4 hard 
setae, one of them (distant from the gnathobase) strongly chitinized, the other 
setae feathered. 

Leg V with oval exopodite with 4 setae. Endite lobed, with 2 setae. Epi- 
podite with process; a lobed preepipodite present. 

Ocellus almost as large as eye (not smaller), situated halfway between eye 
and apex of rostrum. Length 0.46mm. 

Male. Valve with straight dorsal margin. Posteroventral and postero- 
dorsal corner rounded. Rostrum blunt. Postabdomen tapering distally. 
Ocellus situated nearer to apex of rostrum than to eye. Length 0.32mm. 

Juvenile male. Resembling the female, but with stepped ventral 
margin of postabdomen. Anal denticles present. Claw with a basal spine. 
Length 0.30mm. 


FIGURE 472. Alona labrosa (Lake Baikal, near the rivers Utulik-Murina): 


a — female, length 0.46 mm, preparation 2104, 28 July 1964; Pa — its postabdomen; 
HP — head pores (distance between pores and eye shown); b — male, length 0.32 mm, 
preparation 2170; c — juvenile male, length 0.30mm, preparation 2171; Pe — 
postabdomen. 


FIGURE 473. Legs of female of Alona labrosa (Baikal, near the rivers Utulik- Murina, 
28 July 1964): 


I — right leg, inner side; I, IIIA,V — left legs, outer side; IV — left leg, inner side; 
IIIB — endite and gnathobase of right leg. 
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Alona labrosa differs from related species in the elongate, wedgelike 
plate of the labrum. 

Distribution. Lake Baikal. 

Biology. Found at a depth of 1.7-12m on stony and sandy bottom, 
from late June to late August. Males were found on 25 August 1965. 


44. Alona abbreviata Sars, 1896 (Figure 474) 
Sars, 1896b:40—42, Plate 6, Figures 5,6; 1904b:635. 


Water ials Xccogdincito description: 

Female. Maximum height before the middle. Valve with longitudinal 
lines and indistinct reticulation posteriorly, with transverse lines in 
anteroventral part. Posterodorsal corner distinct, posteroventral corner 
rounded. Antennules almost reaching apex of rostrum. Plate of labrum 
with a denticle on the anterior margin. Postabdomen with about 10 anal 
denticles and distinct preanal corner near middle of postabdomen. Claw 
with a basal spine. Ocellus smaller than eye. Length 0.37mm. 

Male. Unknown. 

Distribution. Southeast Australia. 


45. Alona hardingi Brehm, 1957 (Figure 475) 


Harding, 1957b:78— 79, Figures 29-38 (monacanth a); Brehm, 1957: 
230—238. 


Material. According to description. 

Female. Valve with 12 longitudinal lines with tubercles ventrally. 
Anterior margin of labrum with a small denticle. Postabdomen with ir- 
regularly distributed anal denticles and with 95 lateral groups of setae. 
Claw with a basal spine 1 as long as claws. 

Male. Unknown. 

Distribution. Lake Tanganyika. 


Species incertae sedis 


Alona alluaudi Richard, 1898:440. Nomen nudum. 

ANomiay vameuthat aeBirce., Lor.923— 29 sPlateRlle EH leuige sib; 

AVonva bia i ridimiiinie 1Sa35 25 9)sPlate, VillbA: 

Alona barroisi Moniez, 1888:16 (A. barroisi). 

Alona diaphana King, 1853:260, Plate VIII, C. 

Description and drawings of King do not permit synonymization of this 
species. 

Alona duodonta (Henry, 1922), Henry, 1922-49, Figures 1-4 
(Alonella). 

Alonaje Laiciialivs| Birges 13719:30—3\ Herrick lees 00s elarem Gs 
Figures 2, 3. 

Alona glacialis var. laevis Herrick, 1884:101. 

Aionia oe lacralis) var. tube rcu lata Herinick | Goel OP slates Gre 
Figures 4,6, 7, 14. 
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L 
ey: 
FIGURE 474. Alona abbreviata, FIGURE 475. Alona hardingi, female 
female (after Sars, 1896b) (after Harding, 1957b) 


FIGURE 476. Kurzia latissima, female, FIGURE 477. Legs of Kurzia latissima, 
length 0.53 mm (Gagra, preparation 829): female (pond of the Yakot' fish farm, 


4 July 1967: 
P — postabdomen of same specimen; AII — oy 


after Lilljeborg, 1900. I,11,1V — right legs, outer side; II — right 
leg, inner side; V — left leg, inner side. 
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Alona inornata nalibokiana (Dybowski and Grochowski, 1895). 
Dybowski and Grochowski, 1895:150 (Coronatella LM OQw?iMaAEa, Wee. 
nalibokiana). Nomen nudum. 

AVvona lacustris Daday, l8sc:99> L005 Plates ietnotresm ho Zr 

Alona ladacensis Brehm, 1936b:295—296, Figures 4A. 

Alona mascula King, 1853:261—262, Plate VIII E. 

Alona modesta Herrick, 1884:97, Plate H, Figure 3, PlateQ Figure 4. 
Alona moniezi Richard, 1888b:46—47 (without drawings). Moniez, 
1889:347. According to a preparation in the British Museum, No. 68 Norman 

Collection TOM Tis) Mraise, this! is a form of Aukom ay elect amreonuigce 

Alona ovata Baird, 1950:133, Plate XVI, Figure 2. 

AVona spor Gec ta winger le (929-3 0h late tie bh isungelel Oss wllencereele 
1884:99. 

Alona quadrangularis var. delaticiana Dybowski and Gro- 
chowski, 1895:150. Nomen nudum. 

Alona rectangula i. angulata Weigold; 19Ll-96. SNomen nudum 

Auiomien (Shimaailsies (Dybowski and Grochowski, 1898a):52—53, Figure 9 
(Coronatella similis). Nomen nudum. 

Alona socors (O. F. Muller, 1785):78, Plate) Xa, Hisuces Zao 
(Lynceus). 

Alona Switeziana Dybowski and Grochowski, 1895:150. Nomen 
nudum. 

Alona tuberculata Hudendorff, 1876. Hudendorff, 1876:54—55, 
Plate Il, Figure 6. 

Alona verrucosa Lutz, 1879:44, Nomen nudum (Johnson, 1956a:200). 

miona, Weeinicekin studer, 137e 70s L0Ss Platesil, Hicuicerssmiulles 
1921:53—55, Figures 18c,d; Lofthouse, 1967:142. 


13. Genus Kurzia Dybowski and Grochowski, 1894 


Hellich, 1874:219 (Alona part); Kurz, 1874:40 (Alonopsis part); 
Sars, 1891:47 (Alonella part); Dybowski and Grochowski, 1894:380; 1895: 
150; Sars, 1901:85 (Pseudalona); Daday, 1910b:136 (Ps eudalona); 
Bening, 1941:261; Srdmek-HuSek et al., 1962:328; Herbst, 1962:84. 


Body oval. Dorsal margin of valves convex, ventral margin convex 
anteriorly, concave in posterior half. Rostrum long, directed ventrally. 
Head shield with rounded posterior margin. Main head pores in the median 
line of head shield connected, small pores lateral to them (Frey, 1959), 
distance from small pores to posterior margin of head shield shorter than 
distance between pores. Antennules narrow, elongate. Setae on antennae 
0—0—0/1—1-3. Five pairs of legs. Postabdomen narrow, with distal dorsal 
end. Claw with a basal spine and row of small setae on the concave margin. 
Vas deferens opening ventrally at base of claws. Intestine forming 
loops, with a caecum. Ocellus smaller than eye, situated nearer to eye 
than to apex of rostrum. 
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397 Key to Species of the Genus Kurzia according to Females 


1 (2). Antennules almost mea chiney ap exon wcOSit- Uinien seen eucg weet. «Eee eee 
Re i hg oe ee tein oe 1. K.latissima (Kurz, 1875). 

2 SeaeAntennules, reaching toimiddle of costrume!)s as %%: ae sue. 3: 
ML CAG si ret ones rete es Watendede ote 2. K.longirostris (Daday, 1898). 


Key to Species of the Genus Kurzia according to Males 


1 (2). Antennules and antennae projecting beyond apex of rostrum ..... 
0 OF G7 OF OOo Cae Mblow Che woes Cel cnet CRA Role, Sb .g Capo oo 6. bo Iso IeyalSisuuaatela 
2 (1). Antennules and antennae not reachincapesqiOh KOS quienes) een one 
Ee es RS CERO rT eds so teled ee, Mine Rett > 2o, oe er ON PEE OSbrISh 


1. Kurzia latissima (Kurz, 1875) (Figures 476—479) 


Hellich, 1874:219 (Alona tenuirostris); Kurz, 1875:46—47, Plate II, 
Figures 13, 14,15 (Alonopsis); Hudendorff, 1876:5—56, Plate II, Figures 
Ta, tle ONioia et LMU Sil Ce WCE wel))p Hellich, 1877:89, Figure 46 (Alona); 
ice lomeroce Plate L Hicures 4 5 (Alonopsis media); Herrick, 
ieee Oona Hn Miguieo, PlatenG, Miguresm ly, 10 (Alonopsis), 86—87, 
later be igure "9 (Alonopsis media); Matile, 1890:43, Figure 32 
(Alona); Sars, 1891:47 (Alonella); Stingelin, 1895:242—243, Plate VII, 
Figure 31 (Alonopsis); Lilljeborg, 1900:442—445, Plate LXVI, Figures 1— 
(sacs IO Goes Dilate: is biowures (25 2a, 72 (Pseud alona); Daday, 
1905:183—184, Plate XI, Figure 17 (Pseudalona); Bening, 1941:261—263, 
Bipgure 108; Frey, 1959:35, Figures, 12; 13,14; 1962a, Figures) 12, 13) 14; 
Srdmek:HuSek et al., 1962:329, Figure 121; Herbst, 1962:84, Figure 59. 


FIGURE 478. Kurzia latissima, male: 


a — after Kurz, 1875; HS — after Frey,1962a; P — after Birge, 1879. 


Material. Numerous females from ponds on the Yakot' fish farm near 
Moscow; one female from Gagra. Preparations: MGU — female 829, 
ephippial female 2212, male 2214. ZIN — female 2207, male 2213. 

Female. Head and valves forming the semicircular dorsal margin. 
Posterodorsal corner of valves rounded, situated slightly below the 
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maximum height of valve; posteroventral corner rounded, without denticles. 


Dorsal keel present; head keel absent, eyes therefore situated on the 
margin. Antennules with flagellum in the middle. Ventral margin of head 
S-shaped. Valves with lines. 

According to Frey (1959) head shield with long rostrum and rounded 
posterior margin. Ratio between distance from posterior pore to posterior 
margin of head shield and distance between pores less than 1. Antennules 
almost reaching apex of rostrum. Esthetascs situated on distal end of 
antennules. Setae on antennae: 0—0—1/1—1—3. Antennae with spines on 
proximal segment of exopodite and on both distal segments. Ventral 
margin of labrum convex, sometimes slightly serrated. Postabdomen 
narrowing distally. Preanal corner not projecting. Dorsal margin with 
2 rows of 10-12 anal denticles which increase in size distally. Lateral 
surface with a row of groups of setae. Claw with a basal spine and a row 
of setae on the concave margin, a larger seta distal to the middle. Ocellus 
situated nearer to eye than to apex of rostrum. Intestine forming loops, 
with a caecum. Five pairs of legs, according to the illustration of Herrick 
(1884, Plate G, Figure 9). Leg I with rows of setules on anterior side. 

One seta of leg III very long. Length to 0.6mm. 


FIGURE 479. Distribution: 


1—KurZia latissima; 2—K.longirostris. 


Male. Posterodorsal and posteroventral corner rounded. Head shield 
with long rostrum (but shorter than in female) and with rounded posterior 
margin. Antennules projecting distinctly beyond apex of rostrum. An- 
terior margin with a 2-segmented flagellum distally, posterior margin with 
a sensory seta. Distal margin with esthetascs of different length. Post- 
abdomen tapering distally. Anal denticles of postabdomen forming groups. 
Claw with one basal spine. Intestine forming loops, with a caecum. 
Ocellus smaller than eye, situated slightly nearer to eye than to apex of 
rostrum. Length to 0.4mm. 

Distribution. Holarctic and Neotropical regions. European USSR, 
to mouth of the Syrdar'ya River in the East. 
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FIGURE 480. Kurzia longirostris, female, length 0.42 mm: 


All — inner view from the left side; AII,H,Pb — Lake Jor, Nile, 8 February 1964; Pa — 
White Nile near Alyab, 27 January 1964, preparation 1301, left side; Pc — White Nile, 
near Tonga, preparation 985. 
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FIGURE 481. Legs of female of Kurzia longirostris 
(Lake Jor, White Nile, 8 February 1964): 


TeV right legs, outer side; II — left leg, inner side; III — 
right leg, inner side; IV — left leg, outer side. 
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2. Kurzia longirostris (Daday, 1898) (Figures 479-482) 


Daday, 1898:34, Figure 14 (Alona); Sars, 1901:87—88, Plate XII, Figures 
By Sl, G9) (Pseudalona); Daday, 1901a:39—40, Figure 17 (Alona 190), Gl, © 12 ©)= 
hyncha); 1905:184—-185, Plate XI, Figure 18 (Pseudalona); 1910b:136, 
Plate 7, Figures 23, 24 (Pseudalona); Bar, 1924:111—-112 (Ps eudalona); 
Brehm, 1933b:30—40, Figures 10, 11 (Pseudalona); Gauthier, 1937:94—95, 
Plate VIIA (Pseudalona); Brehm, 1951c:84, 85, 91,92 (Pseudalona); 
Harding, 1957b; 73, Figure 15. 


Material. Numerous females from the White Nile. Preparations: 
MGU — female 985, 1301, male 334. ZIN — female 2055. Ph — female 2052. 

Female. Posterodorsal and posteroventral corner rounded. Rostrum 
long, slightly curved posteriorly. Apex of rostrum in median line of body. 
Valve with longitudinal lines and fine dots. Antennules reaching middle of 
rostrum, esthetascs projecting beyond apex of rostrum. Antennae not 
reaching apex of rostrum. Plate of labrum with pointed apex, punctate. 
Postabdomen slightly concave dorsally, with a deep indentation on the distal 
side. Preanal corner not projecting. Anal denticles 12-20. Distal dorsal 
corner of postabdomen produced in old females. Claws with a basal spine. 
Intestine forming 1.5 loops. Ocellus smaller than eye, twice as near to eye 
as to apex of rostrum. 

According to Green (1952), postabdomen with lateral groups of setae. 
Length about 0.42mm. Leg I with 6 transverse rows of setules on the 
anterior side. Outer branch of endite of leg I with 2 hook-shaped setae and 
a short seta half as long. On the long setae the brush setules on one side 
consist of 2 long proximal setules, so that the other part of the seta appears 
as a small flagellum (Figure 129). Leg II with 8 scraping seta, 6 of them 
pectinate, the other 2 long and thinner. Exopodite of leg III with 5 setae 
posteriorly, 2 long anterior setae, followed by 2 small setae and a large fifth 
seta which is long and curved dorsally. Leg IV with large rounded exo- 
podite with 6 feathered setae. Leg V relatively small. 

Male. (Described for the first time.) Valves with rounded postero- 
dorsal and posteroventral corner. Rostrum pointed. Antennules almost 
reaching apex of rostrum. Antennae not reaching apex of rostrum. Post- 
abdomen tapering distally. Several groups of lateral setae. Anal margin 
slightly convex. Preanal corner not projecting. Vas deferens opening 
at base of claws, ventral to them. Claw with a small basal spine. Ocellus 
smaller than eye, situated slightly nearer to eye than to apex of rostrum. 
Length 0.46mm. 


FIGURE 482. Kurzia longirostris, male, length 0.46 mm 
(White Nile, Alyab, 27 January 1964, preparation 334). 
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Distribution. Ethiopian, Indo- Malayan, Neotropical regions, north- 
east China, New Guinea. 
Biology. lives in vegetation. 


Species incertae sedis 


Kurzia yunnanensis Shen, Taiand Chiang, 1966:36, 37, 42, 
Figures 24-26. 


Female. Valve high. Dorsal keel present. Posterior margin of valves 
straight, about half of height. Rostrum short. Antennules not reaching 
apex of rostrum; esthetascs projecting beyond apex of rostrum. Setae 
on antennae: 0—0—1/1-1-3. 

Postabdomen tapering distally. Anal denticles 13-15. About 10 groups 
of lateral setae. Claw with a long basal spine and setae on the concave 
margin. 

Plate of labrum rounded. Intestine forming 1.5 loops, with a caecum. 
Ocellus smaller than eye. Two parthenogenetic embryos. Length to 
0.45mm. 

Male. Unknown. 

Distribution. Yunnan (China). 

This species differs markedly from the other two species of the genus 
Kur Zia in having a very high body and a blunt rostrum, a relatively short 
postabdomen, and a long basal spine on the claw. 

The structure of the head pores and legs has not been described and the 
taxonomic position of this form can therefore not be determined with 
certainty. 


Nomen nudum 


Kurzia nalibokiana Dybowski and Grochowski, 1895:150. 
Kurzia polonica Dybowski and Grochowski, 1894:380. 


14. Genus Acroperus Baird, 1843, emend. 
N.N. Smirnov, 1966 


Jurine, 1820 (Monoculus, part); Baird, 1834 (Lynceus, part); 1843: 
91 (subgenus Acroperus); 1850:129, Sars, 1862b:289 (Alonopsis); 
Kurz, 1875:44 (Acroperus), 45 (Alonopsis); Hellich, 1877:78 (Acro- 
perus), 80-81 (Alonopsis); Herrick, 1884:81 (subgenus Acroperus), 
85 (genus Alonopsis); Stingelin, 1895:239 (Acroperus), 241 (Alono- 
psis); Lilljeborg, 1900:416-418 (Acroperus), 432-433 (Alonopsis); 
Bening, 1941:251 (Acroperus), 255-256 (Alonopsis); Sramek-HuSek 
Gt Gullo, LOOZ2a al (Acroperus), 324 (Alonopsis); Herbst, 1962:82 
(Acroperus, Alonopsis); Smirnov, 1966a:113-136 (Acroperus, 
Alonopsis). 


ype wpecrtes: Acroperus han pac Baird hss: 
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Body oval, strongly compressed laterally. Valve with longitudinal lines. 
Three connected main head pores; small pores situated a considerable 
distance from them. Antennules of female not reaching beyond apex of 
rostrum. Setae on antennae: 0—0—3/0(1)—1-3. 

Postabdomen with anal denticles which are very small in some species. 
Lateral margin of postabdomen with a row of setae arranged in groups. 
Claws with a tubercle with setae on the dorsal side. Claw with one basal 
spine. Intestine forming loops, with a caecum. Ocellus smaller than eye. 
Vas deferens opening ventrally. 

Six pairs of legs. Leg I with rows of setae on anterior side of endite. 
Outer branch of endite of leg I with 3 setae including 2 long, brushlike 
setae and a hook-shaped seta which is half as long. Exopodite of leg I 
with a seta as long as the longest seta on the outer branch of the endite. 
Leg II with 8 hook-shaped, hard setae on the endite. Leg III with a square 
exopodite. Leg IV with a rounded exopodite on which seta 4 is longest. 

Leg V with slightly bifid exopodite with 4 setae, one seta on the anterior 
side directed anteriorly, and 3 setae on the posterior side. Leg VI in the 
form of a small lobe. 

Male with modified postabdomen and leg I. 

The genus Alonopsis Sars, 1862, has been united with the genus 
Acroperus because of the close resemblance of the morphology of the 
legs and head pores. Moreover,Acroperus elongatus (Alonopsis 
elongata Sars) is phylogenetically a predecessor of Acroperus 
harpae. This is proved not only by morphological considerations (e. g., 
development of a keel and reduction of the anal denticles in Acroperus 
harpae), but also by the geographical distribution of the two species,i.e., 
the restricted distribution of Acroperus elongatus and the wide 
distribution: Of “ATC EO pie mus) nlasrpraer 

Sars (1862b) established the genus Alonopsis for Alona elongata 
Sars, 1862a. Sars did not give a diagnosis of the genus. The reasons for 
the establishment of the genus Alonopsis are as follows: ''The other 
form, Alona elongata (Lynceus macrurus Leydig), is closely 
related to the genus Acroperus Baird, in a number of characters, 
especially in the structure of the first pair of antennae and the postabdomen, 
and in the structure of the valves, but it differs distinctly in the absence of 
the high keel on the head which is characteristic for Acroperus andin 
the absence of a distinct rostrum. On the other hand, the form of the valve 
proves that this species belongs either to Alona or to another genus for 
which I propose the name Alonopsis" (Sars, 1962b). 

Lilljeborg (1900:433) published a detailed description of the genus 
Alonopsis: ''Body of female more or less compressed laterally or oblong 
or rounded oval, with rounded corners of the valves. Head convex dorsally, 
without keel. Valves often with more or less distinct oblique lines. De- 
pression behind the head absent. Eye and ocellus of normal position. 
Antennules of varying structure. Antennae with 5 natatorial setae on the 
endopodite, 6 such setae altogether. Maxillae with 3 nonsegmented 
pubescent setae, one of them shorter than the others. Five or six pairs of 
legs; pair VI small, indistinct; leg V large, the preceding pairs resembling 
those of the genera Acroperus and Lynceus. Postabdomen of female 
more or less prolonged; posterodorsal margin with 2 rows of spinules, 
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a row of scalelike groups of very small setae. 
basal spine; concave margin of claws with 1—2 large and several small 
spinules. Intestine forming an almost double loop, with a more or less 
long process in the posterior part of the body. The vasa deferentia 
open before or below the postabdominal process which bears the claws.’ 

The genus Lynceus as defined by Lilljeborg corresponds to the genus 
Alona Baird, 1843. Lilljeborg also placed Alonopsis latissima 
Kurz, 1874 in the genus Alonopsis while most later authors place this 
species in the genus Kurzia Dybowski and Grochowski, 1894. Alonopsis 
elongata Sars, 1862, the type species of Alonopsis, was originally 
described as Alona elongata Sars, 1862a. Sars (1862b) also stressed 
the close affinities of this species with the genus Acroperus Baird, 1843. 
As he was convinced that the legs of the species of Alonopsis are 
identical with those of Acroperus and Lynceus (Alona), Lilljeborg 
(1900; also other authors) never described the legs of Alonopsis 
ambigua. The morphology of A. ambigua later proved that this species 
belongs to the genus Tretocephala. 

Alonopsis titi Harding, 1955 resembles Alonopsis elongata 
in its general habitus and in the form of the postabdomen and claws; how- 
ever, it differs in the formula of the setae on the antennae: 0—0—3/0-1-3. 
The armature of the postabdomen distinctly resembles that of Acroperus. 

The data given above for Acroperus elongatus apply also to this 
species, especially because the formula of the setae on the antennae is the 
same asin Acroperus. 

Alonopsis lomnicki Grochmalicki, 1915, closely resembles 
Oxyurella Dybowski and Grochowski in its general form, the form of the 
postabdomen, the anal spinules, the claws, and their basal spine. However, 
this species should be studied further because many characters which may 
determine its systematic position are not known. 

Characters of Acroperus elongatus (type species of the genus 
Alonopsis) and Tretocephala ambigua: 


Claws of female with a 


1 


Posteroventral corner of valve 

Tubercle with setae on base 
of claws 

Antennules, ratio of length: 
width 

Esthetascs 

Main head pore 

Small head pores 

Integument of posterior part 
of abdomen 

Exopodite of leg III 


Exopodite of leg IV 
Leg V 


Epipodites of legs IV and V 


Acroperus elongatus 


With denticles 
Present 


About 2.6 


Of different length 

Triple 

Distant from the main pore 
With supporting elements 


One of the setae is not more 
than twice as long as the 
longest of the other setae. 
This seta extends not farther 
than the setae of leg IV 

Rounded, with setae of different 
length 

Exopodite slightly bifid, 
endite narrow 

With long processes reaching 
to opposite margin of 
exopodite 
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Tretocephala ambigua 


Without denticles 
Absent 


About 1.8 


Of equal length 

Double 

Near the main pore 

Without supporting elements 


One of the setae is three times as 
long as the longest of the other 
setae. This seta extends to the 


setae of leg IV 
Rectangular, with setae of equal 
length 


Exopodite entire, endite wide 


With short processes 


The resemblance between Avcroplierus elonoatus andl eho] 
cephala ambigua concerns only the form of the body and postabdomen. 

On the other hand, the characters of Alonopsis elongata resemble 
those of Acroperus. According to the drawings published, Lilljeborg 
knew the structure of the legs of Acroperus harpae and Biapertura 
affinis. Our considerations are based on our data on the morphology 
(including that of the legs) Qi AGCwMOOSPRUS INngiceoee, A. alomoicdeas, 
Alona quadrangularis, Biapertura affinis, Alona costata 
and A.rectangula. The data show that the legs of Alonopsis 
elongata resemble those of Acroperus harpae (type species of 
the genus Acroperus, Figures 506 and 486). On the other hand, the legs 
Orel wietocephia lary am biliewa arerot thessame type as those or sehen 
quadrangularis (Figures 610 and 383). 

The close relation between Alonopsis elongata and Acroperus 
is proved by the following characters: form of postabdomen, of the claw and 
the basal spine, the presence of a tubercle with setae on the base of the 
claws, the form of the antennules, the structure of the head pores, the pre- 
sence of supporting elements in the posterior part of the abdomen, the 
structure of the legs (indistinguishable from those of Acroperus). 

Alonopsis elongata differs from Acroperus in the absence of 
a keel on the head and of a dorsal keel, the presence of anal denticles on 
the postabdomen, the presence of setae on the proximal segment of the 
exopodite of the antennae, and the presence of striation between the lines 
on the valve (Figure 8). 

However, the genus Acroperus contains forms with a different degree 
of development of the keel and even with a weakly developed keel (Acro- 
perus alonoides); a keel is also present in some species of the genus 
Camptocercus Baird, 1843, but it is reduced in other species of this 
genus. The armature of the postabdomen, the sculpture of the valve and 
also the number of setae on the antennae may vary in some genera of 
Chydoridae. 

These considerations justify the transfer of Alonopsis elongata 
to the genus Acroperus as Acroperus elongatus (Sars, 1862b). 

It is pertinent to quote the original description of Acroperus by Baird 
(1843:91, as a subgenus): ''valves harplike, ending ventrally on the anterior 
margin in a more or less blunt apex directed anteriorly; antennae long." 
Baird referred to the ventral margin as anterior margin. The description 
of Baird does not contradict the transfer to Acroperus. 

Sars (1862b) stressed the resemblance between AVonopsis elomigraira 
and Acroperus in the structure of the antennules and postabdomen. 

We can add some other characters: the resemblance of the legs, the skeletal 
formations in the posterior part of the abdomen, and the head pores. The 
only reason for the establishment of the genus Alonopsis is the form 

of the valves of Alonopsis elongata. 

However, this argument is less important than those which suggest that 
Alonopsis elongata should be placed in the genus Acroperus. 

Finally, the genus Alonopsis becomes unnecessary after the transfer 
of the type species Alonopsis elongata to the genus Acroperus. 
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403 Key to Species of the Genus Acroperus according to Females 


1 (12). Head with a keel. 

2 (11). Head keel well developed. 

3 (6). Antennules not reaching apex of rostrum. 

4 (5). Height at least 64% of length ....... 1. A. harpae (Baird, 1834). 

pena) PeiHeiehtvat mostwsoJoiof length 9). 4% 2. A.angustatus Sars, 1863. 

6 (3). Antennules reaching apex of rostrum or projecting beyond it. 

7 (10). Antennule reaching apex of rostrum. 

Sno) eelevsht about 65% of length® )2 sa). - 3. A.avirostris Henry, 1919. 

9 (8). Height less than 58% of length... 4. A.neglectus Lilljeborg, 1900. 
LOCH awAmtennules projecting beyond apex of rostrum, ...j0e - «che soe = 

6 sOiG) SONS Bon SOMOS, (Oni WSO Ne wre ETCH crenata aes 5. A.sinuatus Henry, 1919. 

11 (2). Head keel weakly developed.... 6. A.alonoides Hudendorff, 1876. 
12 (1). Head without keel. 
iene) apAitaiedenticles large= 25... 5s... 7, A.elongatus (Sars, 1862). 
amet) se Amal denticlesavery smallltes: 6. ceases 8. A.titi (Harding, 1955). 


Key to Species of Known Males of the Genus Acroperus 


an (2) picad! keok present recat s «sc. wele ls cle SRR ee or 1 Wahaacoaler 
2 (1). Head keel absent. 

3 (6). Dorsal distal corner of postabdomen projecting. 

4 (5). Posteroventral corner of valves without denticles. . 4. A.neglectus. 
5 (4). Posteroventral corner of valves with denticles....6. A.alonoides. 
6 (3). In adult males, dorsal distal corner of postabdomen not projecting, 


postabdomen therefore tapering gradually to the claws «...... 
6 6 0.0 ONO OLNONO OO oad CLO Gud old) deo 01 60)6.0.010 6c 7. A.elongatus. 


1. Acroperus harpae (Baird, 1834) (Figures 483-490) 


Jurine, 1820:154—156, Plate 16, Figures l, 2 (Monoculus striatus); 
Baird, 1834:100, Plate II, Figure 17 (Lynceus); Edwards, 1840:387—388 
(Lynceus striatus); Koch, 1841, No. 36, 10 (leucocephalus); 

Baird, 1843:91—92, Plate Ill, Figure 7; 1850:129, Plate XVI, Figure 9; 
Lilljeborg, 1853:88, Plate VII, Figure 5 (striatus ex parte); Leydig, 
HSGORZ6 2, Plate Vill hisunre a8 (Lynceus striatus); 218-219, 
Plate IX, Figures, 64,65 (Lynceus leucocephalus); Schoedler, 1862: 
24, Plate I, Figures 11-16 (leucocephalus); 1863:30, Plate I, Figure II 
Qeucocephalus); 32 (striatus); Norman and Brady, 1867:20, Plate XXI, 
Figure: ! (Lyne eus); P.E. Muller, 1867:167—168, Plate II], Figures 15-17, 
Plate IV, Figure 26 (leucocephalus), 169-170, Plate II, Figure 21, 

Plate Ill, Figure 19 (cavirostris); Herrick, 1884:106 (Alonella 
striat); Daday, 1888:102, Figures 35, 36 (t ransylvani cus); Stingelin, 
1895:239-240, Plate VI, Figure 28 (leucocephalus); Lilljeborg, 1900: 
418—425, Plate LXIII, Figures 14-24, Plate LXIV, Figures 1-10; Stingelin, 
1906:326—327, Plate 13, Figures 1, 2,6,11; Keilhack, 1907:455—461; Lang- 
hans, 1911:46 (bairdi syn.n.); Dumitriu, 1934:436 (subsp. harpae); 
Bening, 1941:254 (harpae harpae); Frey, 1999:34, Figures 5-7; 1962a: 
IMGs O=— TS Sradmek- HuSek et Ale LOG23 22) Higuiee Wiles rlerrb str O Zac. 
Figure 97; Negrea, 1966a:139—140. 
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FIGURE 483. Acroperus harpae, female, length 0.68 mm (Rybinsk Reservoir, 
13 June 1961): 


Pa — preparation 22; Pb — part of armature of postabdomen, high magnification; L— 
Rybinsk Reservoir, Bor Timonino, 13 September 1963; HS — after Frey, 1962a; HPa — 
main head pores and keel, dorsal (Rybinsk Reservoir, Borok, 21 July 1965); HPb — 


cavities of main head pores, filled with a 10% solution of bromcresol purple after short 
exposure in life. 


FIGURE 484. Antennules of female of FIGURE 485. Acroperus harpae. 

Acroperus harpae (Rybinsk Reservoir, Female feeding on the substrate. 

13 June 1961) Detritus before mouth shown (Rybinsk 
Reservoir). 
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Material. Numerous females from the Rybinsk, Cherepovets and Kama 
reservoirs, Sutka River (tributary of the Rybinsk Reservoir), Komi ASSR, 
Sredne-Velinskii pond in the Perm Region, lakes in the Aktyubinsk and 
Dzhambul regions, lakes Sary-Chelek and Kyla-Kol' in southern Kirghizia, 
lakes in Chita Region, Amur basin, Turkey; severalfemales from lakes in 
the Altai and in New South Wales; 8 females from the Kara-Su River at the 
confluence with the Zeravshan River; one female from the Frolikh Inlet 
in the northern part of Lake Baikal; several males from Shchugor River 
in the Komi ASSR and from Turkey. Preparations: MGU — female 1517, 
22,10, 1489, 206, malformed female 437, male 1516, juvenile male 1252. 

ZIN — female 53859 (1356), 53860 (813), male 1521, juvenile male 1251. 
Ph — female 1304, male 1514. 


(405) 


FIGURE 486. Legs of female of Acroperus harpae, left side 
(Bor Timonino, 13 June 1961): 


IA, II, V — inner side; IB — outer lobe of endite of leg I, inner side; 
III, IV, VI — outer side. 
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Female. Maximum height slightly before middle of body. Ratio of 
height:length 64 to 67%, varying little with age (Werner, 1924). 

Posterodorsal corner of valves only slightly lower than highest point 
of dorsal margin. Posteroventral corner of valves sometimes with 3—5 
denticles. Valves with diagonal lines which are never anastomosed (Frey, 
1958). Head shield with 3 connected main pores; lateral pores situated 
before anterior main pore (Frey, 1958, 1959, 1962a). Main pores situated on 
crest of keel which is therefore slightly wider at this point. Antennules 
not reaching apex of rostrum. Anterior margin of antennule with incisions 
with setae. Distal half of posterior margin with a long papilla and a 
smaller sensory seta, proximal half with a small seta; distal margin 
bearing the other esthetascs, one of them longer than the others. Proximal 
segment of exopodite of antennae and both distal segments with spines. 
Proximal segment of endopodite with a longer spine, second segment with 
a short seta. Plate of labrum triangular, with convex anterior margin and 
blunt apex. 


(406) a ae we 
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FIGURE 487. Acroperus harpae, male, length 0.58 mm (Shchugor River, 
Komi ASSR, 24 August 1958, preparation 1516): 


Pb — part of armature of postabdomen, high magnification. 


Dorsal margin of postabdomen with groups of 4-6 very small spinules, 
the distal spinule larger than the others in each group. Distal group of 
lateral setae on postabdomen larger than the other groups. Claws with a 
row of setae on the dorsal proximal margin. Distal seta larger than the 
others. 

Legs typical for the genus. Outer branch of endite of leg I with 3 setae, 
2 long brushlike setae and a hook-shaped seta which is half as long. Leg IV 
with a round exopodite on which seta 6 is the shortest and seta 7 the longest 
(more than twice as long as width of exopodite). Exopodite of leg V partly 
divided into 2 lobes. Seta 1 of exopodite directed anteriorly toward the 
lobed endite. Length (material from the Rybinsk Reservoir, May 1960) 0.4 
(1st stage) to 0.81 mm, minimum length of gravid females (3rd stage) 
0.61mm. 

Baird (1834:91—92) gave the following description of Acroperus 
harpae: ''Valves resembling a harp, with longitudinal ridges like strings 
of a harp, rounded posteriorly, with indentations anteriorly and ending in 
an apex directed anteriorly; 4 antennae, almost as long as the valve, each 
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FIGURE 488. Legs of male of Acroperus harpae (Turkey, Uludag, 
September 1940): 


I, II — right legs, outer side; IIIA, V — left legs, outer side; IIIB,IV — 
tight leg, inner side. 


FIGURE 489. Acroperus harpae (Turkey, Uludag, September 1940): 


a — juvenile male, length 0.6mm, preparation 653; Pa — its postabdomen; AI, AlI,L — 
left side; b — juvenile male, length 0.47mm, preparation 1253; Pc — postabdomen; 
Pb, Pd — part of armature of postabdomen, high magnification. 
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consisting of 3 segments and ending in 3 long, straight setae; valves smooth, 
except at the anterior margin where they have an incision and bear setae. 
Postabdomen serrated, ending in 2 thick setae; head rounded, rostrum 
blunt." 

The presence of a head keel and a dorsal keel is shown in the drawing 
of Baird (Figure 17, Plate II). 

Male. Valves with rounded posterodorsal and posteroventral corner. 
Antennules reaching apex of rostrum. Anterior margin of antennules with 
a 2-segmented flagellum distally, posterior margin with 2 sensory papillae 
anda seta; other sensory papillae on the distal margin. Postabdomen 
slightly tapering distally. Groups of setae on lateral margin less developed 
than in the female. Claws with a basal denticle. Vas deferens opening 
ventrally near base of claws. Length to 0.58mm. 

In the juvenile male, the vas deferens opens far from the base of the 
claws. 

Distribution. Holarctic, Ethiopian, Indo- Malayan, Neotropical 
regions. USSR: ubiquitous (no collections were made in Siberia). 

Biology. Monocyclic at vegetation periods of 4.9 months; dicyclic at 
longer vegetation periods, and if the water does not freeze, secondarily 
dicyclic (Vereshchagin, 1912c). 


2. Acroperus angustatus Sars, 1863 (Figures 490, 491, 492) 


Sars, Keo32 iin Por ville 8Or.: OS mm late: Iles bounce Grs alate sie 
Hisure Zi sotmpelin, L89a:240— 2 iPilare Vill biowcer ZO sale ililjeborrer 
1900:429—432, Plate LXIV, Figures 22-27, Plate LXV, Figures 1—4; Keilhack, 
1907:455—461; Uéno, 1937:206, Figure 5; Bening, 1941:254—255, Figure 105 
(harpae angustatus); Negrea, 1966a:140 ("angustatus"). 


Material. Several females from Denmark, many females from the 
Karelian Isthmus. Preparations: MGU — female 951,1240. ZIN — female 
53855 (684). Ph — female 1216. British Museum 65 M 4143 Norman 
Collection. 

Female. Maximum height of body less than 58% (55—56%) of length. 
Rostrum short, blunt. Dorsal margin almost straight, posterodorsal 
corner therefore almost at level of maximum height. Posteroventral 
corner rounded, with small denticles. Valves with diagonal lines. Anten- 
nules not reaching apex of rostrum. 

Postabdomen with nearly parallel dorsal and ventral margin. Preanal 
corner distinct. About 16 groups of lateral setae. Claws curved only at 
the distal end. Concave side of claw with a row of setae, the distal seta 
larger. 

Ocellus smaller than eye, situated nearer to eye than to apex of rostrum. 
Length 0.78 mm. 

Male. Posteroventral corner of valves rounded, with small denticles. 
Posterodorsal corner distinct. Valves with lines. Antennules projecting 
distinctly beyond apex of rostrum. Head keel not developed. Plate of 
labrum rounded. Postabdomen with nearly parallel dorsal and ventral 
margin. Lateral groups of setae present. Preanal corner distinct but not 
pointed. Claws with a row of setae on the concave side. These setae 
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FIGURE 490. Distribution: 


1—Acroperus harpae s.str. (reliable data); 2—A.angustatus; 
3 —A.neglectus. 
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FIGURE 491. Acroperus angu- FIGURE 492. Acroperus angustatus, 
status, female, length 0.78mm male (after Lilljeborg, 1900) 

(Denmark, pond, 6 June 1904, 

preparation 1240) 
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increase in length distally, the row ending in a spinule in the middle of the 
concave side of the claw. Intestine forming loops. Ocellus situated 
nearer to apex of rostrum than to eye. Vas deferens opening ventrally 
in middle of claw. Length to 1mm. 

Distribult jome ~Palearctice 


3. Acroperus avirostris Henry, 1919 (Figure 493) 


Henry, HOO S469 SA OmPilate err hicune 3455 O22 So Plates Vilshotnces 


an Cabo 
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Material. According to description. 

Female. Maximum height more than half the length, before the middle. 
Posteroventral corner of valves with 2 denticles. Posterodorsal corner 
rounded. Valves with lines. Antennules reaching to apex of rostrum. 
Esthetascs projecting beyond apex of rostrum. Antennae with 3 setae and 
a spine on distal segment of exopodite and 3 setae on distal segment of 
endopodite. Plate of labrum triangular. Postabdomen with distinct preanal 
corner. Lateral setae in about 11 groups, the distal seta longer than the 
others in each group. Claw situated on a process of the postabdomen, 
straight, with curved apex, with a basal spine and a spinule in the middle of 
the concave side; a row of setae proximal to the spinule in the middle. 
Ocellus smaller than eye. Length to 0.68 mm. 

Male. Unknown. 

Distribution. Australia. 


4, Acroperus neglectus Lilljeborg, 1900 (Figures 490, 494) 


Lilljeborg, 1900:425—428, Plate LXIV, Figures 11-21; Stingelin, 191062327; 
Plate 13, Figure 15 (harpae neglectus); Bening, 1941:254—-255, Figure 
105 (harpae neglectus); Negrea, 1966a:140. 


Material. According to description. 

Female. Maximum height of body in about the middle, usually less 
than 58% of length. Rostrum short, blunt. Dorsal margin of valves slightly 
convex; posterodorsal corner therefore only slightly lower than highest 
point of dorsal margin. Posteroventral corner of valve with denticles. 
Valves with longitudinal lines. Antennules reaching to apex of rostrum. 
Plate of labrum triangular, with convex anterior margin and blunt apex. 

Postabdomen with parallel dorsal and ventral margin. Distal dorsal 
corner projecting, rounded. Preanal corner distinct but not strongly pro- 
jecting. Lateral setae in about 14 groups. Claws straight, with curved 
apex, with a row of setae on the concave side, the distal seta larger. 
Intestine forming loops. Ocellus smaller than eye. Length to 0.78 mm. 

Male. Valves with rounded posterodorsal and posteroventral corner. 
Valves with longitudinal lines. Antennules projecting beyond apex of 
rostrum. Posterior margin of antennules with 2 sensory papillae in 
contrast to the female. Head keel not developed. 

Postabdomen slightly tapering distally. Preanal corner distinct. 
Lateral setae in about 13 groups. Claws with setae on the concave side, 
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FIGURE 493. Acroperus avirostris, female (after Henry, 1919) 


FIGURE 494. Acroperus neglectus, female and male (after Lilljeborg, 1900) 


FIGURE 495. Acroperus sinuatus, female (after Henry, 1919) 
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the distal seta the longest, and with one basal denticle. Vas deferens 
opening ventrally near base of claws. Length to 0.54mm. 
IDA SVP TIO ULE LO Wig » JAWLAOI VS, 


5. Acroperus sinuatus Henry, 1919 (Figure 495) 
Hencyn LOS aay Plate ce io UreS tonOr 


Material. According to description. 

Female. Posteroventral corner of valves rounded, without denticles. 
Posterodorsal corner forming a right angle. Rostrum blunt. Valves with 
lines. Antennules projecting beyond apex of rostrum. Lateral setae in 
11 groups. Claws with a basal spine and a spine in middle of concave 
margin and with setae betweenthe spines. Ocellussmallerthaneye. Length 
PouO0noomaaraae 

Male. Unknown. 

Dits tigi bution. Avgtralia. 


6. Acroperus alonoides Hudendorff, 1876 (Figures 496—500) 


Hudendorff, 1876:51—52, Plate Il, Figure 4; Ekman, 1940b:23—24, 
Figures A, B (harpae var. frigida syn.n.); Keilhack, 1907:459; Bening, 
1941:255, Figure 105 (harpae frigida); Negrea, 1966a:140 (f. frigida). 


Material. Numerous females from the Cherepovets and Rybinsk re- 
servoirs, Sutka River, Yakot! River (below Zhestylev, Moscow Region), the 
Terek delta, and rivulets in New South Wales, Australia. Numerous males 
from the Cherepovets and Rybinsk reservoirs and from water bodies in 
the Terek delta; one male from a rivulet in New South Wales, Australia. 
Preparations: MGU — female 203, malformed female 1078, male 1179. 

ZIN — female 53854 (201), male 53856 (1178). 

Female. Posteroventral corner of valves with 3 denticles. Distance 
from eye to margin of head not longer than width of eye. Rostrum blunt. 
Head keel low. Antennules conical. One of the distal sensory papillae 
longer than the others and almost as long as the antennule. Postabdomen 
with about 14 lateral denticles. Claw with a basal spine. Legs typical for 
the genus. Endopodite of leg IV rounded, seta 6 the smallest, seta 7 the 
largest (twice as long as width of exopodite). Exopodite of leg V slightly 
bifid. Ocellus smaller than eye. Length 0.85mm. 

Male. Posteroventral corner of valves with denticles. Keel reduced, 
eye and ocellus therefore situated near margin of head (at a distance of less 
than their width). Antennules projecting beyond apex of rostrum, with 12 
esthetascs of different length including 10 at the end. Plate of labrum tri- 
angular. Postabdomen with distinct preanal corner. Anal denticles small. 
Groups of lateral setae present. Claw with a basal spine. Vas defe- 
rens opening ventrally near base of claws. Legs typical for the genus. 
Leg I with a group of setae on anterior side of endite opposite the hook. 
Outer branch of endite of leg I with 3 setae of slightly different length. 
Exopodite of leg I with a seta projecting distinctly beyond the ends of the 
setae on the outer branch of the endite. 
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FIGURE 496. Acroperus alonoides, female (Cherepovets Reservoir, mouth of 
the Kovzha River, 16 September 1963): 


a — female, length 0.57mm; Pa — preparation 203; b — female with preserved 
valve of preceding stage,length 0.7mm; Pb — part of armature of postabdomen, 
high magnification. 


FIGURE 497. Legs of female of Acroperus alonoides 
(Cherepovets Reservoir, Goritsy, 21 October 1963): 


I, IV — left legs, inner side; II, iI — right leg, inner side; 
V — right leg, outer side. 
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FIGURE 498. Acroperus alonoides, male, length 0.51mm (Cherepovets Reservoir): 


Pa — postabdomen; Pb — postabdomen of male 0.48 mm long; Pc — postabdomen of 
male 0.41mm long (16 September 1963); AI, AI] — 21 October 1963. 


FIGURE 499. Legs of male of Acroperus alonoides (Cherepovets Reser- 
voir, Goritsy, 21 October 1961): 


IA — right leg, outer side; IB — outer branch of endite of right leg I, outer side; 
Il — left leg, outer side; II,IV, V — right legs, outer side. 
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FIGURE 500. Distribution: 


1—Acroperus alonoides; 2—A.elongatus elongatus. 


In the juvenile male, the vas deferens opens some distance from the 
base of the claws. 

Distribution. Europe, Australia. Northwestern part of the European 
USSR. 


7. Acroperus elongatus (Sars, 1862) 


Female. Valves with rounded posterodorsal corner; posteroventral 
corner usually with 1—2 denticles which are sometimes absent. Ventral 
margin of valves with small setae. Rostrum blunt, short. Head shield 
with rounded posterior margin. Valves with lines extending postero- 
ventrally. Striation between lines directed anteroposteriorly. Three 
connected main head pores; lateral pores situated on margin of head shield. 
Ratio between distance from posterior pore to posterior margin of head 
shield and distance between pores about 1. Head shield with mainly longi- 
tudinal lines. Plate of labrum triangular. Antennules reaching to apex of 
rostrum. Posterior margin of antennules with a sensory seta and sensory 
papilla in the distal half. The other esthetascs situated on the distal end, 
one of them longer than the others. Antennae with spines on proximal 
segment of exopodite and on both distal segments. Proximal segment of 
endopodite with a short, 2-segmented seta. 

Postabdomen of uniform width. Anal denticles 15-17, decreasing in size 
proximally. Lateral groups of setae present, distal setae of groups larger. 
Dorsal margin of postabdomen with projecting distal end; an incision 
between the end and the base of the claws. The margin adjacent to the 
base of the claws has an incision and a tubercle with a group of setae. 
Claws with a pubescent basal spine. Concave margin of claws with a row 
of setae; distal seta larger than the others, situated in middle of the con- 
Cave margin; distal to this seta is a larger isolated seta. Intestine with 
a caecum (Lilljeborg, 1900). Ocellus smaller than eye, Situated nearer to 
the eye than to the apex of the rostrum. 
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FIGURE 501. Acroperus elongatus elongatus: 


a — female, length 0.74 mm (Rybinsk Reservoir); HP — Ivan'kovo Reservoir, 
22 July 1962, preparation 270; P — Rybinsk Reservoir; b — female with not 
discarded valve of the preceding stage (Uglich Reservoir, 23 July 1962). 
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FIGURE 502. Acroperus elongatus elongatus, female: 


P — postabdomen, dorsal (Uglich Reservoir, 23 July 1962); Ca — teeth on posteroventral 
comer of valves (top — left valve, bottom — right valve), this specimen had three not 
discarded valves of different stages, the teeth are the same on all valves (Ivan'kovo 
Reservoir, 22 July 1962, preparation 259); Cb — preparation 261; Cc — preparation 258; 
Cd — preparation 1048, Lake Seito, Komi ASSR; Ce — preparation 484, Uglich Reservoir 
23 July 1962; a — preparation 270, Ivan'kovo Reservoir, 22 July 1962; C — claw 
(Ivan'kovo Reservoir, 22 July 1962, preparation 262). 
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Integument of abdomen with characteristic supporting elements. Folds 
on dorsal side of abdomen accompanied by rows of setae. Legs typical 
for the genus (almost indistinguishable from those of Acroperus 
harpae), but markedly different from those of other genera. Setae and 
lobes on exopodites of legs IV, V, and VI densely pubescent. Epipodites of 
legs IV and V with long processes. The material from the Ivan'kovo and 
Uglich reservoirs contains numerous (9 of 100 preparations) malformed 
specimens and specimens with a different number of teeth on the postero- 
ventral corner of the valves (Figure BO). 

The retention of exuviae is common in our material and in that of other 
authors (Lilljeborg, 1900; Vereshchagin, 1912b; Herbst, 1955). 

Male. Valves with rounded posterodorsal corner. Posteroventral 
corner rounded, with a denticle. Valves with lines. Rostrum blunt. Head 
shield with rounded posterior margin. Antennae projecting beyond apex 
of rostrum. Anterior margin distally with a 2~segmented flagellum. 
Posterior margin with a sensory seta and two sensory papillae distally. 
Other sensory papillae situated on the distal end. Postabdomen narrowing 
distally, without rows of anal denticles on dorsal margin but with lateral 
rows of groups of setae. Distal end of dorsal margin slightly concave, 
with a pubescent tubercle at base of claws. Ventral margin of postabdomen 
almost plane, with a tubercle distal to the middle. Claws with a row of 
spinules on the concave margin and with a small basal spine. Ocellus 
smaller than eye. 

In the male (Figure 507) the claws of the postabdomen differ sharply 
from those of the female. Hook of leg I of male with pointed apex, its con- 
cave side with 5 spinules, the 3 distal spinules situated close together, the 
other 2 widely spaced (Figure 509). Anterior side of endite of leg I with a 
brush of setae opposite the hook. Outer branch of endite of leg I with 3 
setae of slightly different length. Exopodite of leg I with a seta projecting 
beyond the ends of the setae on the outer branch of the endite. Vas defe- 
rens opening ventrally at base of claws. 

Biology. Inhabits the bare littoral. 


Key to Subspecies of A. elongatus according to Females 


1 (2). Less than 30 longitudinal lines in widest part of valve, lines not 
AMEN WOINOSISEC! 66.66 005.56 646 7a. A.elongatus elongatus (Sars, 1862). 
2 (@)), Thirty-five longitudinal lines in widest part of valve, lines 
anastomosedsintomnecranoles) joie ar iemcire: cull -ureiepha senior onli hii iia 
Peer e  ts Rien ER aes 7b. A.elongatus jamaliensis (Werestschagin, TS) S})3 


7a. Acroperus elongatus elongatus (Sars, 1862) 
(Figures 500-510) 


Zaddach, 1844:30 (Lynceus macrourus); Leydig, 1860:219—221, 
Plate IX, Figures 66-67 (Lynceus); Sars, 1862a:161 (Alona elongata); 
1862 (Alonopsis elongata); Schoedler, 1863:33 (intermedius); 

P.E. Muller, 1867:170, Plate IV, Figure 28 (Alonopsis); Norman and Brady, 
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1867:23, Plate XVIII, Figure 1, Plate XX, Figure 2 (Lynceus elongatus); 
Brady, 1868:421—422, Figure 8(L. elongatus); Frit, 1872 (L. lacustris); 
Stingelin, 1895:241-242 (Alonopsis elongata); Lilljeborg, 1900: Plate 
LXV, Figures 5—20; Doolittle, 1913:563—565, Plates 42, 43 (Alonopsis 
aureola); Bening, 1941:256—258, Figure 106; Frey, 1959:34, Figures 69— 
70; 1962a, Figures 69—70; Sramek-HuSek et al., 1962:325—326, Figure 119; 
Herbst, 1962:82—84, Figure 58; Smirnov, 1966a:114—134, Figures 1—10 
(elongatus). 


Material. Numerous females from the Ivan'kovo, Uglich and Rybinsk 
reservoirs, and from the Komi ASSR; 3 females from Lake Muolan- Yarvi 
on the Karelian Isthmus. Numerous males from the Rybinsk Reservoir; 
several males from Lake Diyaty (Vashutkiny Lakes, Arkhangel'sk Region). 
Preparations: MGU — females 262, 258, 261, 528, 259, 270, 484, 1048, 538, 
621, 521, 626, 1125, malformed females 145, 149, 146, 486, 263, males 1382, 
1381, juvenile male 1379. ZIN — female 53858 (1100), male 53857 (1380). 
Ph — female 312. Professor Frey's collection (U.S.A.). Females from 
the Ivan'kovo and Uglich reservoirs and from Lake Seito (Arkhangel'sk 
Region). 

Female. Valves with longitudinal lines which are not anastomosed, 
about 28 in widest part of valve. About 18 such lines at the posterior 
margin. Height 56 to 59% of length. Length 0.51 (1st stage) to 0.85mm, 
minimum length of gravid specimens (3rd stage) 0.69 mm (upper reaches of 
Volga, June 1960). 

Male. Valves with longitudinal lines which are not anastomosed; about 
26 lines in widest part of valve and about 16 at the posterior margin. 
Length to 0.65mm. 

Distribution. Holarctic Region. European USSR, to the Ob' basin in 
the East. 


7b. Acroperus elongatus jamaliensis (Werestschagin, 1913) 


Vereshchagin, 1913a:201—202, Figures 23,24 (Alonopsis elongata 
var. jamaliensis). 


Female. Valve with parallel longitudinal lines, 35 lines in widest part 
of valve. Lines anastomosed, forming rectangles. Length 0.4mm. 
Sit teri OMG WO) Mee eetraaanlt. 


8. Acroperus titi (Harding, 1955) comb. nov. (Figure 511) 
Harding, 1955:346— 347, Figures 71,72 (Alonopsis titi). 


Material. Holotype, British Museum, 66. 1954. 8. 9. 80. 

Female. Ventral margin of valve most strongly convex before middle. 
Posterior margin about half of maximum height. Posteroventral corner 
of valve rounded, without denticles. Antennules reaching to apex of rostrum. 
Preanal corner of postabdomen not projecting. Dorsal margin of post- 
abdomen with small denticles decreasing in size proximally. Eleven groups 
of setae laterally, the distal seta largest in each group. The distal setae 
of the distal groups project beyond margin of postabdomen. Claws with 
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FIGURE 503. Acroperus elongatus FIGURE 504. Supporting elements 


elongatus, female: 


AI — left antennule, ventral (Uglich 
Reservoir, 23 July 1962); All — left antenna 
outer side (Ivan'kovo Reservoir, 22 July 1962, 


of abdominal integument of female 
of Acroperus elongatus 
elongatus (Uglich Reservoir, 

y 23 July 1962) 


preparation 262). 


FIGURE 505, Arrangement of legs of female of Acroperus elongatus 
elongatus (Uglich Reservoir, 23 July 1962, formalin-fixed material) 


Sil 


(417) 


FIGURE 506. Legs of female of Acroperus elongatus elongatus 
(Uglich Reservoir, 23 July 1962): 


IA,IV,V — right legs, inner side; IB — outer branch of endite of left leg I 
anteriorly; II — right leg, outer side; III — left leg, inner side; VI — left leg, 
outer side. 


FIGURE 507. Acroperus elongatus elongatus,male (Lake Diyaty, Vashutkiny 
Lakes, Arkhangel'sk Region, 2 September 1962): 


Pa,Pb,C — preparation 1381. 
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FIGURE 508. Acroperus elongatus elongatus, 
male (Lake Diyaty,2 September 1961): 


AI, All — left antenna and antennule; a — supporting 


elements of posterior part of abdomen and postabdomen, 
preparation 1381. 
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FIGURE 509. Legs of male of Acroperus elongatus elongatus (Lake Diyaty,2 August 1961): 


1A — leg I; IB — outer branch of endite of left leg 1, inner side; IC — hook of leg I, high magnification. 
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420 setae on the concave margin, small seta in middle of concave margin larger 
than the others. Eye and ocellus situated at margin of head. Ocellus 
smaller than eye. Length 0.52mm. 


(419) 
FIGURE 510. Acroperus elongatus elongatus, 
juvenile male, length 0.56 mm (Lake Diyaty, 2 September 
1961, preparation 1379) 
Male. Unknown. 
Distribution. South America (basin of Lake Titicaca). 
(419) 
@ 
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FIGURE 511. Acroperus titi, female (after Harding, 1955) 


Species incertae sedis 
Acroperus harpae var. dispar Keilhack, 1907:458. 


Acroperus harpae var. maduensis Keilhach, 1905:154—158, 
Figures 9-12. 
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Acroperus switezianus Dybowski and Grochowski, 1895:149 
(Alonopsis switeziana). Nomen nudum. 

Acroperus transylvanicus Daday, 1884:181. 

Acroperus wojnowiensis Dybowski and Grochowski, 1895:149. 
Nomen nudum. 


15. Genus Kozhowia G.L. Vasiljeva and N.N.Smirnov, 
1969 


Vasil'eva and Smirnov, 1969:185. 


Body of female oval. Posterior margin of valves slightly shorter than 
maximum height. Corners of valves rounded. Head not divided from 
body, without keel. Dorsal keel absent. Three main head pores with a 
narrow connection between them. Small pores situated lateral to the main 
pores,near them. Antennules not reaching apex of rostrum. Plate of 
labrum oval, with rounded apex. Integument of abdominal part of body with 
chitinized elements (apodeme and fulcrum). Penultimate abdominal seg- 
ment with saddle-shaped dorsal side. 

Postabdomen elongate but less than in species of Camptocercus, 
ratio of length:width 3 to 4.3. Dorsal distal corner of postabdomen not 
differentiated. Anus situated in proximal part of postabdomen. Anal 
denticles present. Claw with a basal spine and with setae on the concave 
margin. Ventral margin of valves with setae on the whole margin. Pro- 
cesses on dorsal side of abdominal part absent. 

Leg I with a seta on the exopodite; outer branch of endite with 3 setae. 
Endite of leg II with 8 hard setae, without soft setae. Leg II with small 
exopodite with one seta. Exopodites of legs II] and IV small. Exopodite of 
leg V with 4 setae. Postabdomen elongate and slightly curved, but shorter 
thanin Camptocercus. Head keel and dorsal keel absent. Abdominal 
part of body with chitinized elements in the lateral walls. Penultimate 
abdominal segment with saddle-shaped dorsal side. The genus Kozhowia 
is apparently intermediate between Alona and Camptocercus; it 
differs from Alona inthe form of the postabdomen and from Campto- 
cercus inthe relatively short postabdomen and the small number of anal 
denticles. 

Type species: Kozhowia kozhowi G.L. Vasiljeva and 
N.N. Smirnov, 1969. 

The genus is named after the late Professor M. M. Kozhov. 


Key to Species of the Genus Kozhowia according to Females 


1 (2). Postabdomen short, ratio of length:width about 3 ............. 
o™b Ooo, o ... 1. K.baicalensis G. L. Vasiljeva and N.N.Smirnov, 1969. 
2 (al) Postabdomen elongate, ratio of length:width about 4. 
3 (8). Anal denticles long, thin, simple (distal denticle sometimes bifid). 
4 (5). Basal spine erect, diverging from the claw. Concave side of claws 
with small, dense setae ...... A eh CME A SOR yr Ola aCe ce CRIOs OHONC 
SOOO 6 Cpl, jorehaowyeresoniel (Crs L. Cyeeaieca and N. N. Smirnov, 1969. 
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5 (4). Basal spine adpressed to claw, very long. Concave side of claw 
with large sparse setae. 

6 (7). Basal spine reaching the middle spinule on concave side of claw. 
Analadenticlels longs. —ostabdonlents lst liys Cute vic Clon mate eneentne 
Sirehieueonis .. 3. K.gajewskajae G. L. Vasiljeva and N.N.Smirnov, 1969. 

7 (6). Basal spine ending distinctly before middle spinule on concave side 
of claw. Anal denticles small. Postabdomen almost straight.... 


SOAP ORAL mDAus tes a 3 ccs 2 ets cus ee a ele 4. K. brevidentatassprnas 
8 (3). Anal denticles anert! wide THAW CCUG IGN heey oh emer een = carers 
06000 5560) Oa Il opAatoniial (Colin, Wersilh|evel eiarel IN, IN. Srairnoe 1969. 


Key to Known Males of the Genus Kozhowia 


1 (2). Claw of postabdomen with erect basal spine ..... 1. K.baicalensis. 
2 (1). Claw of postabdomen with closely adpressed basal spine ....... 
OF OO Geoo O80 Oi sol0 tO) Oo S00 O10 O08 o oro Ooo G50 6. Oo sG40 9 4. K, brevidentata. 


1. Kozhowia baicalensis G. L. Vasiljeva and 
N.N. Smirnov, 1969 (Figures 512-525, 519) 


Vasil'eva Vasil'eva and Smirnov, 1969:185—188, Figures 1, 2. 


Material. Numerous females from Lake Baikal (near Bol'shie Koty 
and the rivers Utulik-Murina); 2 ephippial females and 1 male (Utulik- 
Murina); 1 male from Lake Baikal at Bol'shie Koty. 

Holotype. MGU — female 2120, male 2228. 

Paratypes. ZIN — female 53850 (2116), male 53851 (2259). BGI 
(Biological- Geographical Institute of Irkutsk State University) — female 
2114. British Museum female No. 64. 5. 1969. 1. 7. 1. (2254). Prepara- 
tions: MGU — ephippial female 601. ZIN — ephippial female 633. 

Female. Maximum height in middle. Dorsal margin of head and 
dorsal side of valves forming a smooth curve. Posterior margin of valve 
curved. Ventral margin of valves plane, witha small process before the middle. 
Valves with weak longitudinal lines. The longitudinal lines are connected 
by transverse lines, forming rectangles in some places. Rostrum blunt. 
Three main head pores, connected by a narrow line. Antennules ending 
before apex of rostrum about a quarter of their length; esthetascs pro- 
jecting beyond apex of rostrum. Setae on antennae: 0—0-—3/0—0-3. 
Examination of numerous females showed that only the distal setae were 
present. Spines on antennae: 0—0—1/1—0—-1. Plate of labrum small, 
rounded triangular, with rounded apex. 

Dorsal side with 4 segments with distinct setae in abdominal part. 
Postabdomen elongate, gradually narrowing, without differentiated distal 
margin and dorsal distal corner. Anal margin slightly concave. Preanal 
corner distinct, blunt, not strongly projecting. Preanal margin slightly 
longer than anal margin; postanal margin about twice as long as anal 
margin. Anal denticles long, usually about 10, rarely less, gradually de- 
creasing in size proximally. Distal anal denticle with additional setules 
on the proximal side. Lateral setae in 7 groups, distal seta the largest in 
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FIGURE 512. Kozhowia baicalensis, female, length 0.51 mm (Lake Baikal, the rivers Utulik- 
Murina, 28 July 1964): 


H — head and head pores (distance between pores and eye shown); AI, AII — antennule and antenna 
(left side, ventral). 


FIGURE 513. Legs of female of Kozhowia baicalensis 
(Lake Baikal, the rivers Utulik- Murina, 28 July 1964): 


I, III, IV — left legs, outer side; II — left leg, inner side; V — 
right leg, outer side. 
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FIGURE 514. Lobes of leg I of female of Kozhowia baicalensis: 


IA — exopodite and outer branch of endite; IB — anterior lobe of inner branch of 
endite; IC — posterior lobe of inner branch of endite; ID — setae on posterior side 
of endite. 


FIGURE 515. Kozhowia baicalensis, FIGURE 516. Kozhowia primigenia, 
male, length 0.36 mm (Lake Baikal, the female, length 0.47mm (Lake Baikal at 
rivers Utulik- Murina, 22 August 1966, Bol'shie Koty, 20 September 1967, prepara- 
preparation 2228) tion 2260) 
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each group. Claws and basal spine large. Concave margin of claws with 
small setae in proximal half; the distal seta larger than the others. 

Outer branch of endite of leg I with 3 setae, of these 2 long brushlike 
setae of about equal length with distal setules on one side; the setae 
gradually decrease in size distally. Inner seta small, hook-shaped. 
Anterior lobe of inner branch of endite with 4 setae, posterior lobe with 
3 setae. Epipodite with a long process. Endite of leg II with 8 hard setae; 
seta 6 (counting from gnathobase) with large chitinized tubercle-shaped 
setules on one side in distal part. Exopodite small, rounded, with a short 
seta. Leg III with a small square exopodite with 5 setae on the posterior 
margin. Epipodite with a long process. Leg IV with a small round 
exopodite with 6 setae. One of these setae about twice as long as the width 
of the exopodite, the others short. Epipodite with a long process. Leg V 
with an oval exopodite with 4 setae. Epipodite with a long process. Leg VI 
in form of a small lobe. 

Ocellus situated slightly nearer to eye than to apex of rostrum. Ocellus 
slightly larger than eye. Parthenogenetic females with 2 eggs, ephippium 
with a single egg. Length 0.51mm. 

Male. Valves with rounded posterodorsal corner. Posteroventral 
corner rounded, without denticles. Dorsal margin of head and dorsal side 
of valves forming a smooth curve. Antennules almost reaching apex of 
rostrum. Integument with an apodeme and fulcrum in abdominal part. 
Penultimate abdominal segment with saddle-shaped dorsal side. Dorsal 
and ventral margin of postabdomen straight. Preanal corner not differ- 
entiated. Distal dorsal corner absent. Anal denticles forming 2 groups of 
setae in distal part of postabdomen. Lateral setae in 6 groups. Claws 
with a basal spine. Vas deferens opening at base of claws, ventral to 
them. Length 0.36mm. 

Kozhowia baicalensis differs from related species in the form 
of the postabdomen. 

Distribution. Lake Baikal: Bol'shie Koty inlet, littoral of open Lake 
Baikal between the rivers Utulik- Murina. 

Biology. Found at a depth of 1 to 20m. Inhabits stony bottom, pure 
or covered with sand and silt, and on pure and silty sand. Egg-bearing 
females occur already in June, ephippial females in June and August. The 
density of this species attains 1,300 specimens per mm (Tables 26, 27, 
p.177). One specimen contained endoparasites which caused malformation 
of the postabdomen. 


2. Kozhowia primigenia G. L. Vasiljeva and N. N. Smirnov, 
1969 (Figures 516, 519) 


Vasil'eva and Smirnov, 1969:188—190, Figures 3, la,b,c. 


Material. Six females from Bol'shie Koty, Lake Baikal. 

Holotype. MGU — female 2260. 

Paratypes. ZIN — female 53853 (2263). BGI-— female 2261. 

Female. Maximum height in middle. Valves with weak longitudinal 
lines. Antennules almost reaching apex of rostrum. Plate of labrum 
with rounded apex. Abdominal part of body with chitinized elements (apo- 
deme and fulcrum). 
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Postabdomen elongate, slightly curved. Ventral margin of postabdomen 
slightly convex, dorsal margin slightly concave. Preanal corner distinct, 
blunt. Preanal margin half as long as postanal margin. About 14 anal 
denticles, decreasing in size toward the anus. Anal denticles long, thin. 
Claw with a basal spine which is slightly longer than basal width of claw. 
Concave margin of claw with very small setae. Ocellus almost as large as 
eye, situated slightly nearer to eye than to apex of rostrum. Length 
0.47mm. 

Male. Unknown. 

Distribution. Lake Baikal (Bol'shie Koty). 

Biology. Found at a depth of 5-6m on sand and stones in September. 

This species is distinguished by the following characters: Anal denticles 
long, thin, simple, numerous. Basal spine of claw moderately long, diverg- 
ing from the claw. Concave margin of claw with very small, dense setae. 
The species has some primitive characters: the simple anal teeth and the 
normal claws. 


3. Kozhowia gajewskajae G. L. Vasiljeva and 
N.N.Smirnoy, 1969 (Figures 517-19, 521) 


Vasil'eva and Smirnov, 1969:190—191, Figure 3 (2—5). 


Material. Two females from Lake Baikal (Bol'shie Koty). 

Holotype. M@GU — female 2249 (valve and postabdomen). 

Paratype. British Museum. 

Female. Valves with weak longitudinal lines connected by transverse 
lines and finely granulate. Ventral margin of valve slightly concave, with 
setae. Three main head pores. Small pores situated lateral to the main 
pores,near them. Antennules almost reaching apex of rostrum. Anten- 
nules 3 times as long as wide. Integument of abdominal part with apodeme 
and fulcrum. Penultimate abdominal segment with saddle-shaped dorsal 
side. 

Postabdomen elongate, slightly curved. Ventral margin of postabdomen 
slightly convex, dorsal margin slightly concave. Preanal corner distinct. 
Ratio between length of postanal and preanal margin about 3:2. Anal 
denticles 16, decreasing in size toward the anus. Proximal denticle small, 
accompanied by setae, a group of setae proximal to it. Distal anal denticle 
markedly larger than the others, with bifid apex. Third and fourth teeth 
directed apically toward apex of first denticle. Other anal denticles parallel 
to first denticle. 

Claws with a long basal spine, about 2.5 times as long as basal width of 
claw. Basal spine usually parallel to claw, adpressed to it. Concave 
margin of claw with sparse, coarse setae. 

Five pairs of legs. Leg I with transverse rows of setules on anterior 
side of endite. Exopodite with a large seta with setules on one side in the 
distal half. Outer branch of endite with 3 setae, the inner setae much 
shorter than the outer two. Anterior outer seta brushlike, with dense 
setules on one side in the distal half. Posterior outer seta hook-shaped, 
with short distal part, more strongly chitinized than the other setae on the 
outer branch of the endite. Anterior lobe of inner branch of endite with 
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FIGURE 519. Claws of species of Kozhowia: 


A —K.baicalensis (Lake Baikal, Bol'shie Koty, 15 September 1967, preparation 2258); 
B —K.primigenia (Lake Baikal, Bol'shie Koty, 15 September 1967, preparation 2264); 
C —K.gajewskajae (Lake Baikal, Maloe More, Kharga Tui, 26 August 1968, prepara- 
tion 2350); D —K.brevidentata (Lake Baikal, Varnachka, 15 July 1968, preparation 
2346). 


FIGURE 520. Kozhowia brevidentata (Lake Baikal, Varnachka, 15 July 1968): 


a — female, preparation 2346; b — male, preparation 2354. 
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4 setae of about equal length. One of these setae less feathered than the 
others and directed toward ventral margin of valve (the other setae are 
directed posteriorly). Posterior lobe of inner branch of endite with 3 setae 
feathered on one side of about equal length. These setae are 1.5 times as 
long as the setae of the anterior lobe. Posterior side of endite with 2 thin, 
long setae. Epipodite with a long process. Leg II with a small exopodite 
with 1 short seta. Endite with 8 hard setae. Seta 6 (from the gnathobase) 
most strongly chitinized. Soft setae on endite absent. Filtering fan of 
gnathobase with 7 setae. 

Leg III with a larger exopodite with 7 setae, 2 of them on the dorsal side. 
Two anterior setae of equal form and length. Endite with soft and hard 
setae. Gnathobase with a filtering fan of 7 setae. Leg IV with rounded 
exopodite which is almost as large as the exopodite of leg III. Leg V with 
oval exopodite with 4 setae, including a smaller seta on the anterior side. 

A lobed preepipodite and lobed endite present. Endite with 2 setae. 

Length of valves 465y, length of postabdomen (without claw ) 200y, length 
of antennae 85u (rami and basal segment), length of antennules 55y. 

Male. Rostrum blunt, with an apical platform. Antennules almost 
reaching apex of rostrum. Anal denticles present, small. Vas defe- 
rens opening at base of claws, ventral to them. Length 0.56mm. Prepara- 
tion: MGU — 2459. 

Juvenile male. Rostrum blunt but without apical platform. Anten- 
nules not reaching apex of rostrum. Anal denticles developed. Vas defe- 
rens opening on ventral side some distance from base of claws. Hook of 
leg I weakly developed. Length about 0.46mm. Preparation: MGU — 2481. 

Distribution. Lake Baikal (Bol'shie Koty). 

Biology. Found at a depth of 1.8-8m,on sand and stones, in August— 
September. 

This species is distinguished by the following characters: anal denticles 
thin, long. Basal spine adpressed to claw. Concave margin of claw with 
coarse, sparse setae. Named after Professor N.S. Gaevskaya. 


FIGURE 521. Gnathobase and endite of leg III: 


a—Kozhowia gajewskajae; b—Leydigia leydigi. 
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4. Kozhowia brevidentata G. L. Vasiljeva and 
N.N. Smirnov sp.n. (Figures 519, 520) 


Material. Holotype: one female from Lake Baikal, Varnachka, pre- 
paration 2346; one male from Lake Baikal, Varnachka, preparation 2354. 

Female. Valve with longitudinal lines. Posteroventral corner 
rounded, without denticles. Three connected main head pores. Antennules 
not reaching apex of rostrum. Rostrum blunt. Abdominal integument with 
skeletal elements. 

Postabdomen long, straight. Preanal corner not projecting. Anal 
denticles small, in 14 groups, decreasing in size toward the anus. Distal 
anal denticle trifid in the type. Groups of lateral setae present. 

Claws with large setae on the concave margin, setae in proximal half 
larger than those in distal half. The setae become larger distally in both 
groups, the last seta of the proximal row situated in middle of claw. Apex 
of claw without setae, forming a continuation of the claw at a slight angle, 
not in a slight curve. Basal spine ending far before middle of claw (i.e., 
before the middle seta) and adpressed to claw. Intestine forming loops. 
Ocellus slightly smaller than eye, situated in middle between eye and apex 
of rostrum. Length 0.6mm. 

Male. Valves with longitudinal lines. Posteroventral corner of valves 
rounded, without denticles. Rostrum blunt. Antennules not reaching apex 
of rostrum. 

Postabdomen elongate, straight. Preanal corner indistinct. Anal 
denticles small, not numerous (about 7). Groups of lateral setae present. 
Claw with a basal spine resembling claw of female. Vas deferens 
opening at base of claws, ventral to them. Ocellus as large as eye. Length 
0.51 mm. 

This species is named after the small anal denticles on the postabdomen; 
the other species of the genus have large anal denticles. 

This species is closely relatedto K. gajewskajae. But K.brevi- 
dentata differs from K.gajewskajae as follows: basal spine of claw 
shorter (though also adpressed to claw); concave side of claw with shorter 
setae; postabdomen longer, straighter. Ratio between length and width 
of postabdomen 4-5 in K. gajewskajae, 5.6in K. brevidentata. 

The anal denticles are very small and grouped in K. brevidentata, 
long and isolated in K. gajewskajae. 
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5. Kozhowia kozhowi G. L. Vasiljeva and 
N.N. Smirnov, 1969 (Figure 522) 


Vasil'eva and Smirnov, 1969:191, Figures 4, la,b,c. 


Material. Several females from Lake Baikal (littoral of the open 
Lake Baikal between rivers Utulik-Murina). 

Holotype. MGU — female 2229. 

Paratype. ZIN — female 53852 (2246), BGI — female 2257. 

Female. Maximum height in the middle. Outline of head and dorsal 
side of valves forming a smooth curve. Ventral margin of valve plane. 
Ratio of length:height about 5:3. Sculpture of valve in form of fine granules 
and weak longitudinal lines in posterior half of valve. 
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Antennules almost reaching apex of 
rostrum. Setae on antennae: 0—0—3/ 
0—1—3. Distal segments of antenna with 
spines. Plate of labrum rounded, tri- 
angular, with rounded apex and a small 
seta near the apex. 

Penultimate abdominal segment with 
saddle-shaped dorsal side, its lateral 
integument with an apodeme. Postab- 
domen elongate, slightly curved. Ventral 
margin of postabdomen slightly convex, 
dorsal margin slightly concave. Preanal 
corner blunt. Postanal margin about 
twice as long as preanal margin. Anal 
denticles about 11, decreasing in size 
toward the anus, multicuspid; proximal 
anal denticles accompanied by setae on 
their proximal side; terminal group near 
anus represented by a group of setae. 
Distal anal denticle much longer than 
the others. Claw with a large basal 
spine. Concave margin of claw with 
setae; proximal half with larger setae 
ending in a large seta in middle of con- 
‘ . cave margin. 

PU ecasa ana! deuticies. Epipodites of legs III, IV, and V with 
long processes. 

Ocellus smaller than eye, situated slightly nearer to eye than to apex of 
rostrum. Length 0.4mm. 

Male. Rostrum blunt, with apical platform. Antennules not reaching 
apex of rostrum. Postabdomen dorsally with single, small anal denticle. 
Length 0.37mm. Preparation: MGU — 2434. 

Distribution. Littoral of open Lake Baikal between rivers Utulik 
and Murina. 

Biology. Found at a depth of 10m in August on clay bottom. 

This species differs from related forms in the multicuspid anal 
denticles, the small, diverging basal spine of the claw, and the short setae 
on the concave margin of the claw. 


FIGURE 522. Kozhowia kozhowi, female, 
length 0.4 mm (Lake Baikal, near the rivers Utulik 
and Murina, 22 August 1966, preparation 2229): 


16. Genus Camptocercus Baird, 1843 


Baird, 1843:91 (subgenus Camptocercus); 1850:128; Schoedler, 
1863:3—35; Kurz, 1875:40; Hellich, 1877:75; Herrick, 1884:81 (subgenus 
Camptocercus); Lilljeborg, 1900:399—401; Bening, 1941:247, Figure 
103; Brooks, 1953:149-150 (Acrokurzia); Sramek-HuSek et al., 1962: 
316; Herbst, 1962:80; Manuilova, 1964:210—211. 


ype species: CamptocercusrectirnostEls schoedler, 1362. 
Female. Baird (1843:91) stated that the body is oval and has a long, 
narrow, denticulate, very mobile postabdomen. 
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Posterodorsal corner of valves only slightly below highest point of 
dorsal margin. Distance between head pores and posterior margin of head 
shield shorter than distance between main pores. Valve with longitudinal 
lines. Antennules not reaching beyond apex of rostrum. Setae on antennae: 
0—0—3/0—1-—3. Postabdomen long, narrowing distally. Anus situated in 
proximal part of postabdomen. Anal denticles and lateral setae present. 
Claws long, with large basal spine and with setae on the concave part. In- 
testine forming loops, with a caecum. Ocellus smaller than eye. 

Outer branch of endite of leg I with 3 setae, one of them shorter than 
the two others. Leg II with 8 hook-shaped setae and wide gnathobase. 

Leg III with a moderately large exopodite with 7 setae; seta 7 is the longest. 
Leg IV resembling leg III, exopodite of leg IV also moderately developed, 
with 7 setae. Exopodites of legs III and IV with 2 setae dorsally. Leg V 
with large oval exopodite with 4 setae, one of them anteriorly, the other 
three on the posterior side. We found a sixth leg in the form of a paired 
process on the ventral side of the abdomen in C.rectirostris. 

Male. Vas deferens opening ventrally. 


Key to Species of the Genus Camptocercus according 
to Females 


1 (12). Head keel present. 

2 (11). Antennules not reaching apex of rostrum. 

3 (4). Rostrum pointed. Posteroventral corner of valves with denticles 
(nom separated byiiree manein of vallivie) i) )ses Gens eeae eae 
SE I ERY REN a Ce Rm CD ene cane 1. C.rectirostris Schoedler, 1862. 


4 (3). Rostrum blunt. 

5 (6). Basal spine of claw widest in distal part. Posteroventral corner 

with separated denticles ........ 2. C.fennicus Stenroos, 1898. 

Basal spine of claw widest in proximal part. 

Posteroventral corner of valve without denticles. 

8 (9). Large setae on outer branch of endite of leg I with setules which 
gradually decrease in size distally .... 3. C.australis Sars, 1896. 

9 (8). Large setae on outer branch of endite of leg I with a large hook- 
shaped proximal setule which forms a continuation of the base of 


1D 
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LSS 
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the seta; the other part of the seta with setules is small ...... 
BO RE Lo ied pl ECMO e IAC ERIS OIC! fio i wien tnt 4, C.uncinatus sp.n. 

10 (7). Posteroventral corner of valve with separated denticles ...... 
serene siete isters Sie le Ley ees eo) On C. ijeborgi ochoedicimekcoze 

11 (2). Antennules projecting beyond apex of rostrum ............. 
Soo oo Oo O og 0b Ooo 00 oO D0 4 6. C.rotundus Herrick, 1882. 


12 (1). Head keel absent. 
13 (14). Anal denticles large. Concave side of claw with a single larger 


GCIGINEWONE: Gana o so Goo ork Goo-o'g ao 0 8 0 7. C.aloniceps Ekman, 1900. 
14 (13). Anal teeth small. Concave side of claw with numerous long 
SIMUL SS air cise erry et Tene cinicmetteniche wom ote 8. C.oklahomensis Mackin, 1930. 
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Key to Species of Known Males of the Genus Camptocercus 


ia? peGlawiotzadultimaalerSashapedi.sathe.. sian . «le ... 1. C.rectirostris. 
2 (1). Claw of adult male curved. 

3 (4). Antennule projecting beyond apex of rostrum ..... Omer lalla eibor: mit 
4 (3). Antennule not projecting beyond apex ....... 8. C.oklahomensis. 


1. Camptocercus rectirostris Schoedler, 1862 


Female. Posteroventral corner of valves with a varying number of 
denticles directed posterodorsally, the denticles usually apparently passing 
into each other (Figure 524). Number of teeth varying from 6 to 0 and 
usually different on the right and left valve. Rostrum pointed, directed 
anteriorly or ventrally. Valves with curved stripes. Head keel present, 
passing into dorsal keel. 

Head shield with 3 connected main pores, lateral pores usually situated 
opposite the median main pore (Frey, 1959). Antennules not reaching apex 
of rostrum. Antennules with sensory setae and esthetascs, 2 of the latter 
longer than the others. Antennae withtwo 2-segmented setae at base of 
proximal segment and with a spine in distal part of proximal segment. 

Setae on antennae: 0—0—3/0—1-—3, spines: 1—0—1/0—0-1. Distal margin 
of segments of antennae with rows of small spinules. Plate of labrum with 
rounded apex. 

Postabdomen long, narrow. Eleven to 17 denticles distal to the anus. 
Specimens with 18 anal denticles were described by Brehm (1912) as 
C.adhaerens. Sides of postabdomen with a row of small setae in groups 
of about 5. Anal margin with setae. Claw with a basal spine and a row of 
about 25 setae on the concave margin which become longer distally. Termi- 
nal seta larger than the others and followed by a row of hairs in 2), of the 
remaining part (Frey, 1958). Intestine with a long caecum. Ocellus situated 
nearer to eye than to apex of rostrum. 

Legs typical for the genus. Outer branch of endite of leg I with 3 setae 
of different length, the shortest seta half as long as the longest. The longest 
seta brushlike, the two shorter setae hook-shaped. Leg II with highly dif- 
ferentiated hook-shaped setae; setae 1, 2, and 3 pectinate with thin combs, 
seta 6 with thick denticles, setae 4,5, 7, and 8 thin and relatively long. Legs 
III and IV of similar form. Endite of leg III with 7 hard setae in 2 groups. 
The group near the gnathobase consists of 4 thin setae of different lengths, 
the shorter setae situated near the interval between the two groups. The 
group near the exopodite consists of 2 hard pectinate setae and a feathered 
seta, which faces the interval between the two groups. Endite with 4 soft 
setae. Gnathobase with a filtering fan of 7 setae. Comparison with leg III 
illustrated by Lilljeborg (1900) permits us to add that the exopodite of this 
leg bears 7 setae. Leg VI in form of a short (paired) process, well dis- 
tinguishable in live specimens. 

There are forms in North America which do not agree with the above 
diagnosis of C.rectirostris (Frey, 1960:693, Plate I, Figures 7, 8); 
these forms should apparently be considered as different species. 
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Male. Maximum height before the middle. Posterodorsal corner of 
valves rounded. Posteroventral corner rounded, with denticles as in the 
female. Rostrum blunt. Antennules not reaching apex of rostrum. 

Postabdomen long, narrowing distally, with numerous groups of lateral 
setae, without anal denticles. Preanal corner distinct. Claw S-shaped, 
with a basal spine and setae on the concave margin. Ocellus almost as 
large as eye. Vas deferens opening ventrally at base of claws. 

Length to 1mm. 

Juvenile male. Rostrum pointed. Postabdomen with anal denticles 
and groups of lateral setae. Claws curved, with a basal spine. Claws and 
basal spine with setae on the concave margin. Vas deferens opening 
ventrally, some distance from base of claws. Length 0.81mm. 


Key to Subspecies of C.rectirostris 


1 (6). Concave margin of claw with a row of setae, with or without a 
distal spinule. 

2 (5). Concave margin of claw with a row of setae without a large spinule 
on the distal end. 


3 (4). Head keel gently sloping, rostrum directed anteriorly ...... ; 
50066 A jt La. Corectirostris rectirostrisnochoedilers 1862. 
4 (3). Head Keel S conly sloping, rostrum directed ventrally ......... 
Po O00 OD OOD D OOS lb. C.rectirostris biserratus Schoedler, 1862. 
5 (2). Goacave margin of claw with a row of setae ending in large spinule 
On theydistal ends cee) ce. 6) GeO ny J Sob bo DD OOS Boob c bo U DO 
500-0: Gy 0 wee sl cne) ecw@. rectirostris siklejevi Snaenek= HuSek, 1962. 


6 (1). Concave margin of claw with a row of uniform large spinules 
ld. C.rectirostris serratunguis Chiang Sieh-chih, 1964 comb.n. 


la. Camptocercus rectirostris rectirostris Schoedler, 
1862 (Figures 523-529) 


Hischer, Lol 8s—l3o. Plate: Vib hioure (6) Plate bx biources slerz 
(Lynceus macrourus); Schoedler, 1862:25, Plate II, Figure 43 (recti- 
rostris); P.E. Miller, 1867:164—165, Plate III, Figure 12 (macrurus); 
165, Plate II, Figure 19, Plate III, Figure 13 (rectirostris); Kurz, 1875:40— 
41; Lilljeborg, 1900:403—408; Plate LXI, Figure 14, Plate LXII, Figures 1-15 
(rectirostris s.str., var.); Brehm, 1912:170, Figures 1, 2 (adhaerens); 
Herr, 1917:88—90; Brehm, 1928:318 (atavus); 1930:313—314, 320, 

Figure 2 (caudatus); Bening, 1941:250, Figures 103a,b,c; Frey, 1959: 
34, Figures 8-11; 1962a, Figures 8-11; Sramek-HuSek et al., 1962:318, 
Figure 116 (var. rectirostris); Herbst, 1962:80, Figure 55. 


Material. Numerous females from the Ivan'kovo, Uglich, Rybinsk, 


Cherepovets and Kama reservoirs, Sutka River (tributary of the Rybinsk 


Reservoir); several males from the Rybinsk and Cherepovets reservoirs 
and from Lake Diyaty (Vashutkiny Lakes, Arkhangel'sk Region). Prepara- 
tions: MGU-— female 562, male 1628. ZIN— female 53897 (548), male 53898 
(1145). 
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FIGURE 526. Legs of female of Camptocercus rectirostris 
rectirostris (Cherepovets Reservoir above Goritsy, 16 September 
1963): 


IA — right leg, outer side; IB — outer branch of endite, outer side; 
II, 1] — left legs, inner side; IV, V — right legs, inner side; VI — 
left leg, outer side. 
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FIGURE 527. Camptocercus rectirostris 
rectirostris, male, length 0.83 mm: 


R — Cherepovets Reservoir, Kolenets- Levinskoe, 

6 September 1964, preparation 59; C — claw of male 
0.88 mm long (Cherepovets Reservoir, 21 October 1963, 
preparation 1145); H — head of male 0.88 mm long; 
CL — posteroventral corner of left valve (Cherepovets 
Reservoir, mouth of Kovzha River, 10 September 1964, 
preparation 1628). 


FIGURE 528. Camptocercus rectirostris rectirostris, 
juvenile male, length 0.81 mm (Rybinsk Reservoir, Borok, 20 October 
1962): 


P — postabdomen; AI — after Sramek- Huxek et al., 1962. 
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FIGURE 529. Distribution: 


1—Camptocercus rectirostris rectirostris; 2—C.fennicus. 


Female. Head with gently sloping dorsal keel; rostrum pointed, 
directed anteriorly. Postabdomen with 15—17 anal denticles. Postero- 
ventral corner of valves with 3—5 denticles, concave margin of claw witha 
row of spinules of equal size (Sramek-HuSek et al., 1962). Length, according 
to material from the Rybinsk Reservoir (13 September 1961) 0.72 (1st stage) 
to 1.26mm, minimum length of gravid specimens 0.9mm (3rd stage). 

Distribution. Holarctic, Ethiopian, Indo- Malayan regions, New Zealand. 
European USSR, to the Lena basin and the southern Maritime Territory 
in the east. 


lb. Camptocercus rectirostris biserratus Schoedler, 1862 


Schoedler, 1862:25, Plate II, Figure 42 (biserratus); 1863:38, Plate II, 
Figure 42, Plate III, Figure 51 (bis erratus); Lilljeborg, 1900:408—410, 
Plate LXII, Figures 16,17 (var. biserratus); Shikleev, 1933:79, Figures 
14,15 (rectirostris var. abrau); Bening, 1941:251, Figure 103d; 
Sramek-HuSek et al., 1962:318 (rectirostris var. biserratus); 
Manuilova, 1964:212. 


Female. According to A. L. Bening (1941) head high, with a steep dorsal 
keel anteriorly; rostrum blunt, directed ventrally (cf. Figure 525). Postero- 
ventral margin of valves with small spinules, rarely with a few denticles. 
Postabdomen with 12—16 anal denticles. Length of female to 1.15mm. 

Distribution=. Hurope, Us .A. 


lc. Camptocercus rectirostris Siklejevi SrAamek-HuSek, 1962 
Sramek-HuSek et al., 1962:318 (var. $iklejevi). 


Female. Concave margin of claws with a row of spinules, one of them 
markedly larger than the others. 
Distribution. Southeast Europe. 
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FIGURE 530. Camptocercus fennicus, female, length 0.55mm (a 
lake near Pechora River, Lemtybozh,12 August 1963, preparation 96) 


FIGURE 531. Camptocercus australis, female, length 0.66 mm (King 
Storm Dam, Australia, 9 February 1964, preparation 1788): 


HS — after Goulden, 1966b. 


FIGURE 532. Legs of Camptocercus uncinatus, female (White 
Nile, Um Arda,11 April 1964); I,V — right legs, inner side; II,1V — 
right legs, outer side; III — left leg, outer side. 
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ld. Camptocercus rectirostris serratunguis Chiang 
Sieh-chih, 1964 comb.n. 


Chiang Sieh-chih, 1964:78—79, 88, Figures 17-20 (serratunguis). 


Female. Posteroventral corner of valves with 4—5 denticles which 
appear to be passing into each other. Claw with a basal spine. Proximal 
2/3 of concave margin of claw with large spinules of equal size. Basal spine 
with setae on the concave side. Length about 1mm. 

Distribution. Sinkiang (China). 


oe 2. Camptocercus fennicus Stenroos, 1898 (Figures 529, 530) 
Lilljeborg, MS. 1880 (bo realis); Stenroos, 1898:198, Plate III, 
Figures 19-24; Lilljeborg, 1900:412—413, Plate LXIII, Figures 1—5. 


Material. Several females from the Komi ASSR. Preparation: 
MGU — female 96. 

Female. Posteroventral corner of valves with denticles distinctly 
separated by parts of the margin. Ventral margin of valves with feathered 
setae, long setae from the anterior margin to the middle, increasing in size 
toward middle of valve and then short setae on the ventral and posterior 
margin. Valves with longitudinal lines. Rostrum pointed. Antennules 
almost reaching apex of rostrum, with 9 sensory papillae and a sensory seta 
laterally on each side in the middle. Two sensory papillae longer than the 
others. Distal segments of antennae reaching to apex of rostrum. Distal 
segments of both rami with a spine; the ramus with 3 setae has only a 
Single spine on the basal segment. Both proximal segments with 2 trans- 
verse rows of setae. 

Postabdomen with 19-20 anal denticles and a row of lateral groups of 
setae. Claws with a basal spine some distance from the base of the claws. 
Basal spine lanceolate, slightly widened apically. Claw and basal spine 
with setae on the concave margin. The setae on the claw increase in size 
to 2/3 of the claw and are followed by a row of small setae which does not 
reach the apex. Length of female to 0.85mm. 

Male. Unknown. 

Distribution. Palearctic. Northwest of European USSR, basin of 
rivers Pechora and Kolyma. 


3. Camptocercus australis Sars, 1896 (Figures 531M a33N5384) 
Sars, 1896b:45—47, Plate 6, Figure 910. 


Material. Three females from Storm King Dam (Queensland); 2 fe- 
males from New South Wales (Australia). Preparations: MGU — female 
1788. 

Female. Denticles on the rounded posteroventral corner of the valve 
absent. Posterodorsal corner distinct. Head keel present, passing into 
dorsal keel. Valve with longitudinal lines. Ventral margin of valve with 
setae in the middle. Rostrum blunt because the fornices converge only at 
the apex. Sars (1896b) described the rostrum as blunt, but it appears 
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rather pointed in his Figure 9. Antennules not reaching apex of rostrum. 
Postabdomen with blunt preanal corner. Anal denticles about 20, decreasing 
in size proximally. 

Length to 0.83mm. The smallest female examined is 0.43 mm long. 

Male. Valves with projecting posterodorsal corner. Posteroventral 
corner rounded. Rostrum blunt, directed anteriorly. Valves with longi- 
tudinal lines. Antennules slightly projecting beyond apex of rostrum. 
Plate of labrum with convex anterior margin. 

Postabdomen with small anal setae and with groups of lateral setae. 
Vas deferens opening ventrally at base of claws. Claws with seta in 
proximal half of concave margin and with a basal spine. Length to 0.6mm. 

Megard (1967) considered C. australis as a separate species because 
of its distribution and thinks that further study will show new differences. 
We found that this species differs distinctly in the morphology of the first 
pair of legs, mainly of the outer branch of the endite. 

DSi eubit von. |) Australia. (© awstralis var. paves Bravo; 
1918 was described from Italy. 


4. Camptocercus uncinatus N.N.Smirnov, sp.n. 
(Figures 128, 532) 


Material. Numerous females from Lake Nikolaevskoe (Chita Region), 
from the White Nile near Um-Arda. 

Holotype. MGU — female 2323. 

Paratype. ZIN— female 2083. 

Female. Maximum height slightly before middle of body. Dorsal 
margin of head and dorsal side of valves forming smooth curve. Posterior 
margin of valves curved, convex. Ventral margin of valve with setae. 
Posteroventral corner without denticles. Valves with moderately distinct 
longitudinal lines. Posterior margin of valves with 11-12 lines. Rostrum 
blunt since the fornices do not converge toward the apex. Antennules almost 
reaching apex of rostrum. 

Postabdomen with distinct preanal corner; postanal corner absent. 

Anal denticles about 16, decreasing in size proximally; proximal denticles 
forming groups. Most anal denticles multicuspid. Claw with a denticle in 
middle of concave side, with row of setae proximally which decrease in size 
toward the base of the claw. Basal spine of claw tapering. 

Ocellus situated slightly nearer to eye than to apex of rostrum. 

Leg I with 3 setae on outer branch of endite, one of them short. The 
basal setule on both long setae is very large and hook-shaped. This setule 
forms a continuation of the base of the seta, the other part of the seta 
appears as an accessory flagellum. Length 0.76mm. 

Male. Unknown. 

This species is distinguished by the following characters: the blunt, 
ventrally directed rostrum; the absence of denticles on the posteroventral 
corner of the valves; the large hook-shaped basal setule on the long setae 
on the outer branch of the endite of leg I. The absence of denticles on the 
posteroventral corner of the valve is a difference from C.rectirostris 
biserratus Schoedler, 1862. 
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FIGURE 533. Camptocercus australis,male 
(after Daday, 1902) 


FIGURE 534. Distribution: 


1—Camptocercus australis + uncinatus; 2—C.lilljeborgi 
lilljeborgi; 3—C.aloniceps. 
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Distribution. Chita Region, White Nile. 


5. Camptocercus lilljeborgi Schoedler, 1862 


Female. Valves with distinct posterodorsal corner. Posteroventral 
corner with small denticles directed posterodorsally; denticles distinctly 
separated by areas of the margin and not passing into each other. The 
number of denticles varies from 2 to 5 and is often different on the right 
and left valves. 


Key to Subspecies of C.lilljeborgi according to Females 


1 (2). Claw with single denticle in middle of concave margin ........ 
5 6 4. Sto udoeaie dlceslG a) 0c da. C.lilljeborgi lilljeborgi Schoedler, 1862. 
2 (1). Claw with 3 denticles in middle of concave margin ........... 
5: -O SR oM URC RCRA. carne sm & ob. C.lilljeborgi dadayi Stingelin, 1913. 


da. Camptocercus lilljeborgi lilljeborgi Schoedler, 
1862 (Figures 534-538) 


Baird, 1843:91, Plate III, Figures 5,6 (macrourus); 1850:128—-129, 
Plate XVI, Figure 9 (macrourus); Lilljeborg, 1853:89—90, Plate VII, 
Figure 4 (Lynceus macrourus, ex parte); Schoedler, 1862:24, Plate III, 
Figures 46-48; P.E. Miller, 1867:166, Plate III, Figure 14; Kurz, 1874:43— 
44> Pilate Il, Higures) 9, 10 (latirostris); Lilljeborg, 1900:413—416, 

Plate LXIII, Figures 6—13 (lillj ebor gi); Daday, 1904a:64—66, Figure A, 
miateno ny rigures) 9) 10 (ust hak e bor gi); SrAmek-HuSek et il. IDGAssZo; 
Figure 117 (lilljeborgi); Herbst, 1962:80—82, Figure 56 (lilljeborgi); 
Manuilova, 1964:212—213, Figure 100 (lilljeborgi). 


Material. Numerous females from the Ivan'kovo Reservoir, Sutka 
River (tributary of the Rybinsk Reservoir), Komi ASSR; one male from the 
Cherepovets Reservoir. Preparations: MGU — female 1020, 1019, 1011, 
1016, 1025, 1020, 1023, male 1242. ZIN — female 53894 (1013). Ph — 
female 1022. 

Female. Posteroventral corner of valves with 2 to 5 denticles, right 
and left valves often with a different number of denticles. 

Distribution. MHolarctic Region. European USSR, Amur basin. 


5b. Camptocercus lilljeborgi dadayi Stingelin, 1913 
(Figure 539) 


Stingelin, 1913:620, 621, Figures 21, 22 (australis var. Giatclianye) 


Material. Two females from Corrientes (Argentina). Preparations: 
MGU — female 2122. ZIN — female 2121. 

Female. Posteroventral corner of valves with very small denticles. 
Antennules almost reaching apex of rostrum. Plate of labrum rounded. 
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FIGURE 537. Legs of female of Camptocercus lilljeborgi 
lilljeborgi (Sutka River,11 August 1962): 

I — right leg, outer side; II,II1,V — left legs, inner side; IV — 
left leg, outer side. 


/ 


FIGURE 538. Camptocercus lilljeborgi lillje- 
borgi, male, length 0.65mm (Cherepovets Reservoir, 
16 September 1963, preparation 1242) 
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FIGURE 5389. Camptocercus lilljeborgi dadayi, female, length 
0.79 mm (Corrientes, Argentina, January 1967, preparation 2122) 


FIGURE 540. Camptocercus rotundus, female (after Herrick, 1882) 


FIGURE 541. Camptocercus aloniceps, female (after Ekman, 1900) 


61018 8 540 


Postabdomen with projecting preanal corner. About 11 anal denticles. 
Groups of lateral setae present. Claws with 3 spines on the concave margin. 
Ocellus slightly smaller than eye, situated in middle between eye and apex 
of rostrum. Length 0.7mm. 

Distribution. Columbia, Corrientes (Argentina). 


6. Camptocercus rotundus Herrick, 1882 (Figure 540) 
Herrick, 1882:249, Plate VIII, Figures 9,10; 1884:84—85. 


Material. According to description. 

Female. Posteroventral corner with denticles. Valves with longi- 
tudinal lines. Rostrum pointed. Antennules distinctly longer than rostrum. 
Postabdomen with about 11 anal denticles. Claws with a row of setae on 
the concave margin which does not reach the apex; setae decreasing in size 
proximally. Length 0.7mm. 

Male. Unknown. 

Distribution. Minnesota. 


7. Camptocercus aloniceps Ekman, 1900 (Figures 534, 
541, 542) 


Ekman, 1900:75—78, Plate 4, Figures 21-24; Brady, 1913:468—469, 
Plate XXXVIII, Figure 1; Delachaux, 1919:28—29, Plate II, Figures 1—3 
(naticochensis). 
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FIGURE 542. Camptocercus aloni- 
ceps, postabdomen of male (after Ekman, 
1900) 


Material. According to description. 

Female. According to Ekman (1900) a head keel is absent, and the 
eye and ocellus are therefore situated on the margin of the head. Denticles 
on posteroventral corner of valve absent. Valves with longitudinal lines 
and dots between them. Antennules reaching apex of rostrum with a lateral 
seta. Antennae with 4 setae on the endopodite. Distal segments of both 
rami with 3 setae and a spine. 

Postabdomen with 16—19 groups of denticles which consist of 1—2 large 
distal denticles and 1—3 setae. Proximal groups consisting only of setae. 
Lateral row of groups of setae present. Claws with a basal spine. Con- 
cave margin of claw and basal spine with setae, 1-2 larger setae situated 
slightly proximal to the middle of the claw. Intestine forming loops, with 
a caecum. Ocellus situated halfway between eye and apex of rostrum. 
Length to 0.75mm. 

Male. Vas deferens opening ventrally at base of claws. Anal 
denticles represented by setae; lateral groups of denticles present. Claw 
with a basal spine. 

Distribution. Africa, South America. 
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8. Camptocercus oklahomensis Mackin, 1930 
(Figures 543, 544) 


Mackin, 1930:46, Plate 7, Figures 1, 2,3; Brooks, 1953:149—150, Figures A, 
B(Acrokurzia lateralis); Harding 195s:241 hicures 46747 te. 


Material. Four females from a pond in linois, U.S.A. Preparation. 
MGU — 4 females 2532. 


FIGURE 543. Camptocercus okla- FIGURE 544. Camptocercus oklaho- 
homensis, female (after Mackin, 1930) mensis, male (after Mackin, 1930) 


Female. Maximum height in anterior half of body. Valves with 
longitudinal lines. Head keel absent. Posteroventral corner rounded, 
without denticles, with small spinules. Antennules with a sensory seta on 
the posterior margin. Setae on antennae: 0—1—3/0—0-3. 

Postabdomen with distinct preanal corner. Anal denticles very small, 
45-65 altogether. Lateral setae in 15-17 groups. Several groups outside 
this row proximally. Claw with a basal spine with setae in proximal part. 
Concave margin of claw with a row of 9-15 spinules which increase in size 
distally and extend from the basal spine slightly beyond the middle of the 
claw. A row of setae on the concave margin distally. Abdomen segmented 
near postabdomen, 2 posterior segments with long setae on the dorsal side. 
Rows of setae continuing on lateral parts of segments but with smaller 
setae. 

According to Harding (1955) the concave margin of the claw of the female 
bears setae which decrease in size proximally. Intestine forming loops, 
with a caecum. Eye situated less than its width from margin of head. 
Ocellus situated halfway between eye and apex of rostrum. Length to 1mm. 

Male. Posteroventral corner of valves rounded, without denticles. 
Valves with lines. Rostrum blunt. Antennules reaching apex of rostrum. 
Dorsal margin of postabdomen with fine hairs only. Lateral groups of setae 
present. Vas deferens opening near base of claws, ventral to them. 
Claw with a basal spine. Ocellus smaller than eye. Length 0.6mm. 

Dilsitwenbu tome Ue SAG 
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Species incertae sedis 


Camptocercus macrourus (O.F. Miller, 1785). 


O. F. Muller, 1785:77, Plate X, Figures 1—4 (Lyne eus macrourus); 
Lilljeborg, 1900:410—411, Plate LXII, Figure 18 (macrourus); Herr, 
1917:90—92, Figure 28; Sramek-HuSek et al., 1962:320—321. 


Camptocercus oklahomensis Brehm, 1959b:6—7, Figure 5. 

Camptocercus polyodontus Werestschagin, 1912:173—-175, 
Figures 6—7. 

Camuimt ce ricus meet iros Uris | Chiang? sleh=chih, 964. 73> 
Figures 14,15, 16. 

The denticles on the posteroventral corner of the valve are very small 
and separated or absent so that this form cannot be placed in C. recti- 
rostris as defined here. 

Camp Lojcer ecwismeectirogtwus Mrey, |I60t693: Plate LabaouireseisaG. 

The posteroventral corner of the valve bears denticles which are 
separated by areas of the curved margin in contrast to the European type 
form examined. This character and the blunt rostrum resemble that of 
Co UAW Slo) yaeyes ale 

CAMDELOCERECUS RECEICORVEIS syEIcg LEMCOrmAMILeCE Ane, 19Bge 
124-125, Figures 3—4. The morphology of the legs has not been described. 

Campo cenews  simalic sags. L901:;3s9—Ole Pilate <i Micunest 4a 
The morphology of the legs has not been described. The systematic position 
of this form can therefore not be determined. 


17. Genus Graptoleberis Sars, 1862. 


Fischer, 1851:191 (Lynceus, part); Sars, 1862a:41; Schoedler, 1863 
(Alona); Kurz, 1875:60; Herrick, 1884:89; Lilljeborg, 1900:502—504; 
Sabo Ol G5 66s Daday, LO NObs2 7) Bening. 941: 2635 Sramek-Hugek et 
al., 1962:358; Herbst, 1962:90—92; Manuilova, 1964:218. 


IVS SOSCCUSR GieAQovroweloecis Tec wieldiner iene, (Fischer, 1851). 

Female. Body with semicircular outline. Posteroventral corner of 
valves usually with denticles. Rostrum wide, spatula-shaped. Head 
shield with pointed posterior margin. Distance between main head pores 
longer than distance from pores to posterior margin of head shield. 
Reticulation consisting of distinct large cells. Antennules not reaching 
apex of rostrum. Setae on antennae: 0—0—3/0-—1-—3. Plate of labrum 
rounded. Postabdomen narrowing distally. Claws short, with one basal 
spine. Vas deferens opening ventrally at base of claws. Ocellus 
smaller than eye. 

Six pairs of legs. Leg I strongly modified. Outer branch of endite 
separated by a deep incision and with 2 large pectinate setae and a small 
hook-shaped seta. Anterior side of endite with a feathered appendage 
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dorsally. Leg II with markedly differentiated hook-shaped setae. Legs III 

and IV with well developed exopodites. Leg V with small exopodite with 

4 setae. Leg VI in form of a small process (paired, like the other legs). 
Male. Smaller than female, with modified leg I. Only one species. 


1. Graptoleberis testudinaria (Fischer, 1851) 
Negrea, 1966a:145. 


Female. Dorsal margin convex, ventral margin almost straight. 
Ventral margin of rostrum at level of ventral margin. Ventral margin of 
valves with feathered setae which decrease in size toward the posteroventral 
corner but do not reach it. Posteroventral corner of valves with denticles; 
they may be of different number on the left and right valve, or absent. 
Number of denticles 5 (Sklyarova, 1947). Gauthier (1928b, Figure 29D) 
illustrated a specimen from North Africa with 4 denticles on the left valve. 

Lateral keel weakly developed, extending from apex of rostrum to below 
the ocellus above the base of the antennae. Head and valves with tetragonal, 
pentagonal or hexagonal cells. Rostrum very wide. Head shield with 
angular posterior margin. 

According to Frey (1959) the lateral pores are situated at the level of 
the median main pore and surrounded by a chitinous ring. Three connected 
main head pores. Examination from in front shows that the ventral margins 
of the valves diverge in the middle, forming a wide sole. Antennules with a 
sensory seta at the distal end of the anterior margin; distal end with 
esthetascs of different length. Plate of labrum with rounded apex. 

Postabdomen with distinct preanal corner. Anal margin with setae in 
distal part. Dorsal margin of postabdomen with a row of anal denticles 
which slightly increase in size distally. Postabdomen with a row of 6—8 
groups of setae laterally. Claws with a row of setae on the concave margin. 
Claws laterally with 2 diagonal rows of setae ending on the convex side. 

In the specimens collected by Veisig (1931) in the Caucasus, the claws had 
no basal spine. Our illustration shows the position of the brood chamber 

of G.testudinaria more exactly. The dorsal margin of the valves is 
distinctly displaced ventrally by the dorsal keel. Lilljeborg (1900) and 
Sr4mek-Huégek et al. (1962) illustrate the dorsal margin of the brood chamber 
too close to the dorsal margin of the valves. 

Legs strongly modified. Outer branch of endite of leg I deeply separated, 
with 2 brushlike and a short hook-shaped setae. Anterior side of endite 
with a characteristic feathered process in the proximal part. Leg II with 
highly differentiated hook-shaped setae. Leg V with a small exopodite. 

Male. Height less than in female. Posteroventral corner of valves 
with denticles. Postabdomen narrowing distally, without anal denticles. 
Antennules not reaching apex of rostrum. Claws without basal spine. 

Vas deferens opening ventrally at base of claws. Ocellus smaller than 
eye. Length to 0.5mm. 

Outer branch of endite of leg I with a hook, 2 brushlike setae and a thin 
seta which is 7/3 as long as the brushlike setae. 
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Key to Subspecies of G.testudinaria according 
to Females 


1 (6). Postabdomen narrowing distally. 
2 (5). Claw with a single basal spine. 
3 


(4). Posteroventral corner of valve with large denticles .......... 
sy Ren Ma MIA bake la. G.testudinaria testudinaria (Fischer, 1851). 
4, (B)e Posteroventral COimasir Ow WeuhyeS Wada Siaasihl Clojamkeless 955555605000 
Sig OPO Oe aris Sard lb. G.testudinaria occidentalis Sars, 1901. 
5 (2). Siew VAG eS OCS aN TOMIT CS Sito (io tev ts) yo: ctv cmternote eh a sh map: oor elke sk tou ay elm yet nine olneuitet ve 
5 Seaipemiite aay aihter, Class le. G.testudinaria slovenica Sradmek- HuSsek, 1962. 
6 (1). Postabdomen only slightly narrowing distally. 
tc) ee @ law awathucdenticllesson the convex mar pit \.a. les) 1c ei. elena ied eh entne 
Sa008 ema oh en Ld. Gutestudinaciaspannonica Dadayz L304. 
Cai eenClaws without identiciles) on the convex margin, ul... 4046 546 : 
ME hee sre eaueeee es --. dle. G.testudinaria orientalis Daday, 1910, 


la. Graptoleberis testudinaria testudinaria (Fischer, 1851) 
(Figures 545-549) 


Baird, 1843:93, Plate III, Figure 12 (Alona reticulata); 1850:132—-133, 
Plate XVI, Figure 3 (A. reticulata); Fischer, 1851:191, Plate IX, Fig- 
ure 12 (Lynceus testudinarius); Schoedler, 1858:28 (Alona eso- 
cirostris); Leydig, 1860 (iaynigeus ar etc ull asaus)yaoarselooczao 
(reticulata); Schoedler, 1862:24 (Alona reticulata), 24, Plate I, 
Figures 26,27 (A. esocirostris); Kurz, 1875:60, Plate Il, Figures 11, 12; 
Hellich 3877396, Fisure o4 (A a tie Ss) tuld imalteaa))s Binge otorZo— Zio. 
Plate I, Figure 17 (inermis); Herrick,1882:250, Plate X, Figures 8,11, 12 
(inermis); Sars, 1891:13; Stingelin, 1895:252; Lilljeborg, 1900:504—509, 
Plate LXXI, Figures 9-14, Plate LXXII, Figures 1-8 (testudinaria); 
Henry, 1922:43, Plate VI, Figure 5,5a; Bergamin, 1941:164—165 (testu- 
dinaria); Bening, 1941:263—266, Figure 109 (testudinaria); Frey, 1959: 
36, Figures 38-39; 1962a, Figures 38, 39 (testudinaria); Sramek-HuSek 
et al., 1962:360, Figure 134A (var. testudinaria); Herbst, 1962:92, 
Figure 73 (te studinaria); Goulden, 1966b:94—96, Plate I, Figure 14 
(Gers imianaina yt ypica)). 


Material. Numerous females from the Rybinsk and Cherepovets 
reservoirs, the Komi ASSR; one female from the Uglich Reservoir and the 
Shavkunovskii pond in the Perm Region; several females from Lake 
Goloustnoe on the west shore of Lake Baikal. Numerous males from the 
Rybinsk and Cherepovets reservoirs. Preparations: MGU — female 589, 
male 582. ZIN— female 591, male 593. 

Female. The ventral denticle on the posteroventral corner of the 
valves is more than 8u long (Bar, 1924). Posteroventral corner of valves 
with a varying number of denticles (Figure 545). Postabdomen tapering 
distally. In the female of preparation 589, the dorsal and ventral denticles 
on the posteroventral corner of the valves are 12 and 14y long. 

Distribution. Cosmopolitan. 
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FIGURE 545. Graptoleberis testudinaria testudinaria, female, length 
0.55 mm (I1'd River, 10 August 1962): 


CV:b—Rybinsk Reservoir, Borok, 24 July 1961, preparation 973; c — same, prepara- 
tion 970; d — Cherepovets Reservoir, 16 September 19638, preparation 580; e — 
same, preparation 570; f — same, preparation 596; L — same, preparation 589; 

H — Cherepovets Reservoir, Goritsy, 10 September 1963; HS — after Frey, 1962a. 


FIGURE 546. Graptoleberis testudinaria testudinaria, 
female, intestine filled with diatoms,mainly Epithemia (Chere- 
povets Reservoir, Goritsy, 16 September 1963, preparation 589) 
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FIGURE 547. Legs of female of Graptoleberis testudinaria 
testudinaria (Cherepovets Reservoir, Goritsy, 16 September 1963): 


IA, V — right legs, outer side; IB — outer branch of endite, outer 
side; II, IV — right legs,inner side; III, VI — left legs, outer side. 


lb. Graptoleberis testudinaria occidentalis Sars, 1901 
(Figure 550) 


Sars, 1901:66, Plate X, Figures 8, 8a, 8b (var. occidentalis); 
Goulden, 1966b:94—96, Plate I, Figures 12,13. 


Material. Numerous females from New South Wales, Australia. 
Preparations: MGU — female 2137, 2138, 2153. ZIN — female 2142. 

Female. Posteroventral corner of valve with 2 small denticles; there 
are usually 2 denticles (preparations 2137, 2138, 2142), sometimes 3 on the 
left and 2 on the right valve (preparation 2153). The ventral and dorsal 
denticles on the posteroventral corner of the valve are 7—9 and about 10yu 
long. In the specimens from New South Wales the postabdomen tapers 
distally so that the dorsal margin is straight or slightly concave. Anal 
denticles in groups of 3 or 4. Preanal corner blunt, not strongly projecting. 
Anal margin slightly concave. Claws with a small basal spine. Claw with 
2 spinules on the convex margin and with setae on the concave margin. 
The intestine was filled with large diatoms in one specimen (preparation 
BLOT), 

Ditciaribnib won. | S20) Paulo (Brazil), Ellabong Lagoon (New South Wales, 
Australia). 


547 


(447) 


FIGURE 548. Graptoleberis FIGURE 549. Legs of male of 
testudinaria testudinaria,male, Graptoleberis testudinaria 
length 0.46 mm (Cherepovets Reservoir, testudinaria (Cherepovets Re- 
Goritsy, 16 September 1963): servoir, Goritsy, 16 September 1963): 
L — preparation 582. IA, — right legs, outer side; IB — 


outer branch of endite, outer side; 
III, V — left legs, inner side; IV — 
right leg, inner side. 


P 
IP 
FIGURE 550. Graptoleberis testu- FIGURE 551. Graptoleberis testu- 
dinaria occidentalis, female (after dinaria slovenica, female (after 
Sars, 1901) Sr4mek- Hugek et al., 1962) 
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lec. Graptoleberis testudinaria slovenica Srdmek-HuSek, 
1962 (Figure 551) 


Sr4mek-Hugek et al., 1962:360, Figures 134E, F (var. slovenica). 


Female. Anal denticles in groups of 3—5. Claw with a basal spine 
and with 2 setae resembling the spine on the concave margin, with fine hairs 
further on. 

Distribution. Czechoslovakia. 


ld. Graptoleberis testudinaria pannonica Daday, 1904 
(Figure 552) 


Daday, 1904a:59, Plate 5, Figures 3, 4 (var. pannonica); Bening, 1941: 
365; Sramek-HuSek et al., 1962:360. 


Female. Posteroventral corner of valve with to 5 large denticles. 
Postabdomen slightly tapering distally. Anal denticles situated not on 
dorsal margin of postabdomen but laterally in curved groups. Claw without 
basal spine and with smooth concave margin; convex margin with 4 
denticles. Length 0.53mm. 

Distribution. Hungary. USSR: upper reaches of the Don. 


le. Graptoleberis testudinaria orientalis Daday, 1910 
(Figure 553) 


Daday, 1910b:127—128, Plate 6, Figure 29 (var. orientalis); Bar, 
1924:112—114, Figure 10 (var. orientalis). 


Female. Posteroventral corner of valves with a ventral denticle 4.2u 
long (Bar, 1924). According to Daday (1910b), anal denticles large, 6—7 
altogether, decreasing in size proximally, the 3 distal denticles isolated, 
the following accompanied by 1—3 setae. Claw without basal spine, with a 
denticle in distal part of convex side. Bar (1924) described under this name 
a new variety of this species in which the postabdomen also tapers only 
slightly distally and bears 6 separated spinules. Anal margin with setae, 
preanal corner strongly projecting. In the drawing of Bar, there are no 
denticles or spines on the convex or concave side of the claw. Length 
0.55mm. 

These forms are placed in the same subspecies because of similar form 
of the postabdomen and the anal denticles as described by the two authors. 

Distribution. Ceylon, Lake Nyasa. 


Nomina nuda 


Graptoleberis wojnowiensis Dybowski and Grochowski, 1895:151. 
Nomen nudum. 

Graptoleberis wojnowiensis var. anacanthina Dybowski and 
Grochowski, 1895:151. Nomen nudum. 
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FIGURE 552. Graptoleberis testudinaria pannonica, female (floodplain of 
upper reaches of the Don, Lake Seleznevoe, Pavlovsk District). Drawing by T.V.Sklyarova. 


CR 


FIGURE 553. Graptoleberis testu- 
dinaria orientalis, female (after 
Bar, 1924) 
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18. Genus Leydigia Kurz, 1875 


Fischer, 1854:431 (Lynceus, part); Schoedler, 1858 (Alona); 1862 
(Eurycercus); Kurz, 1875:57; Hellich, 1877:88; Herrick, 1884:88; 
Lilljeborg, 1900:492—493; Cosmovici, 1900 (Ctneadltenaanra) Daday, 1910b: 
iso; oans. LOhb:32e8.0 Bening, boat: 26.7; Srdmek-HuSek et al., 1962:354; 
Herbst, 1962:90. 


fivmesrsipie cies:s tL ey d ipgiay Weydi a (Schoedler, 1863). 

Body oval. Posterodorsal corner of valve near level of highest point of 
dorsal margin. Ventral margin of valves convex. Rostrum short, blunt. 
Head shield with rounded posterior margin. Main head pores connected. 
Distance from head pores to posterior margin of head shield longer than 
distance between main pores. Setae on antennae: 0—0—3/1-1-—3. Some 
segments of antennae with groups of spines. Plate of labrum rounded. 
Postabdomen wide, flattened. Anal denticles very small. Groups of lateral 
setae well developed. Claw with a small basal spine or without spine. 

Leg I with row of setae on anterior side of endite. Exopodite with a 
very long seta. Leg II with very long seta 8. Leg III with exopodite with 
5 setae, 2 on the posterior side and 3 on the dorsal side. Leg IV with 
rounded exopodite with 6 setae. Leg V very large, with an exopodite with 
4 feathered setae. 

Male smaller than female, with modified leg I and postabdomen. In the 
adult male the vas deferens opens at the end of a penislike distal ap- 
pendage of the postabdomen. 


Key to Species of the Genus Leydigia according to Females 


Sides of postabdomen without continuous row of long setae. 
Anterior margin of labrum smooth, without groups of setae. 
Claw with a basal spine. 
Ocellus slightly larger thaneye... 1.L.leydigi (Schoedler, 1863). 
Ocellus 3 times as large as eye.... 2. L.macrodonta Sars, 1916. 
Claw without basal spine. 
Postabdomen not narrowing distally, widest in distal part. 
Row of groups of lateral spines not continuing proximally into a 
row of isolated spines. 
Distal groups of lateral setae with more than 2 setae. Valves 
granulate or punctate, without longitudinal lines. 
Valve with longitudinal rows of granules .........-+.... 
SBS ond SARE SGROIO CRBS sigma Sante rod GPa sito row Os ciliate Gounies 1939. 
ICO Vialvenpunetate: sever secur le se cua eels. 4, L.laevis Gurney, 1927. 
12 (9). Distal groups of lateral setae with 2 setae. Valves with longi- 
tudinal lines. 

SHA) eb ec clightlyasmaller:thanzocellust 1-1.) 0 tel - «ie meueear 

biel a wakey'el ens ebcrtone .. 5. L.acanthocercoides (aise ter 1854). 
Ze (1183), Ee several times smaller than ocellus. . .6. L.microps Sars, 1916. 
15 (8). Row of groups of lateral spines passing oscil into a row of 

isolated spines. 

HGH) nO isolatedespimes) saci se mee sisi 7. L.propinqua Sars, 1903. 
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17 (16). 15-16 isolated spines. 


18 (19). Dorsal margin convex. Valves with concentric lines ........ 
ei uisy eh fey ro sciist vouyet houasak a momron Ns 8. L.schubarti Brehm and Thomsen, 1936. 
19 (18). Dorsal margin straight. Valves with indistinct longitudinal lines 
5 BPMIG So Grohe S 8s 6 ONS aS Soo og 6.0 5) | Wo bo eSlalbsre! IOC yee, OOS. 
20 (7). Postabdomen slightly narrowing distally, widest in the middle... 
Gibas Toyo sme ono ByoON00 OO Geosu ovomenG ceo 5 GO on Os Ube rnciieeibig) Sees, LBS). 
21 (2). Anterior margin of labrum undulate, with groups of setae on pro- 
GEIS 5 6 6 lo odo bp oo odo OO ood oO wile I Moone leieeinican, IOS. 
22 (1). Sides of postabdomen with a continuous row of long setae ...... 
so ooooG soos S5oo68o0dD Oboe 12. L.fimbriata Fordyce, 1901. 


Key to Adequately Described Males of Leydigia 


1 (10). Dorsal margin of postabdomen convex. 


2 (7). Antennules shorter than rostrum. 

30 (4)jcClawawith ia basal spines ing emns-cisen nee eeaeeel - one) el eles Vesyidiioie 

4 (3). Claw without basal spine. 

5 (6 )}peOcellusMarger thanieyeus4-mal. 2c Jaa. Soe eee 3. L. ciliata. 

Gen (3) Ocelilushandleye otequall sizemms:-ritiers ene meee 4. L. laevis. 

7 (2). Antennules reaching apex of rostrum. 

8 (9). Postabdomen not narrowing distally, widest in distal part ..... 
56 8 6.0 6 duc oi eee 0) « euic: iomemehievet on cracks fone aa Obra Can tho Cerccollesr 

9 (8). Postabdomen slightly narrowing distally, widest in the middle ... 
0600000600606 Joo moO ao Oe obo ob oH ooo oo. MOS Ib, AuIsiirallis . 


10 (1). Dorsal margin of postabdomen slightly concave.... 6. L.microps. 


1. Leydigia leydigi (Schoedler, 1863) (Figures 521, 
554-559) 


Schoedler, 1858, 1860, 1863:27 (Alona leydigii); Leydig, 1860:221—223, 
Plate VIII, Figure 59 (Lynceus quadrangularis); Kurz, 1875:58—59, 
Plate II, Figure 2 (quadrangularis); Matile, 1890:42, Figure 29 
(Alona); Stingelin, 1895:243-244 (Alona leydigii); Lilljeborg, 1900: 
494— 499, Plate LXX, Figures 6—17, Plate LXXI, Figures 1—3 (quad = 
rangularis); Daday, 1902:265—266, Plate 6, Figure 1; Methuen, 1910:157, 
Plate XVI, Figure 43 (trispinosa); D!'Ancona, 1933:47—48, Figures 5—8 
(quadrangularis); Bening, 1941:288—290, Figure 119; Motas and 
Orghidan, 1948:128, Figure 7; Frey, 1959:37, Figures 15-18; 1962a, 

Higures T5— 1G: Srdmek-Husek et al., 1962:355—356, Figure 132; Herbst, 
1962:90, Figure 71; Chiang Sieh-chih, 1964:83, Figure 25; Negrea, 1966a:144. 


Material. Numerous females from the Ladka River (tributary of the 
Rybinsk Reservoir); one female from the Kalininskii pond inthe Perm Region; 
several females from ponds on the Yakot' fish farm, from Lake Karmak- 
Kul' in the Aktyubinsk Region; several males from the Ladka River. 
Preparations: MGU — female 436, females with modified postabdomen 1077, 
1360, male 435, juvenile male 444. ZIN — female 446, male 462. Ph — 
female 440. 
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FIGURE 554. Leydigia leydigi,female, length 0.74 mm (Ladka River, 
14 August 1964): 


Pa, Pb — postabdomen and two groups of anal denticles and lateral setae, 
high magnification (preparation 436); Pc — modified postabdomen (Ladka 
River, 14 August 1962, preparation 1077); Pd — modified postabdomen (Lake 
Karmak- Kul’, Aktyubinsk Region,15 August 1965, preparation 1360). 


Female. Posterodorsal corner at level of dorsal margin of valve. 
Posterior margin with marginal row of small spinules on the inner side. 
Ventral margin with feathered setae, longer setae in the posterior half. 
Valves with lines or granulate. Rostrum blunt. Head shield with rounded 
posterior margin. 


1) 
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FIGURE 555. Leydigia leydigi, female: 


L — Ladka River, 14 August 1962; HS — after 
Frey, 1962a. 
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FIGURE 5956. Legs of female of Leydigia leydigi (Ladka River, 14 July 
1962): 


I — right leg, inner side; II,IV — right legs, outer side; III, V — left leg, 
outer side. 


FIGURE 557. Leydigia leydigi, male, length 0.58 mm (Ladka River, 
14 August 1961, preparation 435): 


Pa,Pb — postabdomen and group of lateral setae (if the lateral setae of 
both sexes are drawn to scale it appears that those of the male are relatively 
much smaller); Pc — juvenile male, length 0.44 mm, distal part of post- 
abdomen (Ladka River, 14 August 1962, preparation 444), 
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FIGURE 558. Legs of male of Leydigia leydigi (Ladka River, 14 August 
1962): 

IA, Il, IV — right legs, inner side; IB — outer branch of endite, outer side; 
III, V — right legs, outer side. 


FIGURE 559. Distribution of Leydigia leydigi 


D5 
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Head shield with 3 connected main pores (Frey, 1959). Lateral pores 
situated near middle pore; reticulation or lines absent. Distance from 
main pores to posterior margin of head shield slightly longer than distance 
between main pores. Ventral margin of head S-shaped. Dorsal keel on 
head or valves absent. Antennules not reaching apex of rostrum. Anten- 
nules with a sensory seta on the anterior margin distal to the middle. 

Setae on antennae: 0—0—3/1—-1—3, spines 1—0—-1/3-—3-1. Segments of 
endopodite with basal groups of setae. Basis with groups of setae at the 
margin. Plate of labrum with setae on the anterior margin, of varying 
form. Maxillules with 3 pubescent setae, the middle seta longer. 

Outer branch of endite of leg I with 3 setae, 2 of them long, brushlike, 
the third hook-shaped, about one third as long (Figure 119). Exopodite of 
leg I with a long seta about twice as long as the longest seta on outer 
branch of endite. Exopodite and outer branch of endite cylindrical, elongate. 
Exopodite of leg III with an elongate plate with 5 setae. Exopodite of leg IV 
rounded. Leg V very large, with a deep incision between the exopodite and 
the lobe of the endopodite. Exopodite widened, with 4 setae. 

Postabdomen with ventral incisions. Anal margin slightly concave, with 
setae. Dorsal distal margin of postabdomen with a row of small denticles 
on each side, with groups of setae laterally which decrease in size proxi- 
mally. Distal seta the largest in each group. Last group small, situated 
near the claws. Claw with one basal spine. 

According to Frey (1960) concave margin of claw with a row of setae 
which decrease in size proximally, basal spine not longer than basal width 
of claw. Ocellus larger than eye, situated slightly nearer to eye than to 
apex of rostrum. Length to 1mm. 

Male. Posterodorsal corner of valves at level of highest point of body. 
Posteroventral corner rounded, without denticles. 

Antennules not reaching apex of rostrum. Setae on antennae: 0—0—3/ 
1-1-3. Plate of labrum rounded, with setae on the anterior margin. 

Postabdomen widest in the middle. Anal margin slightly concave, with 
groups of small setae. Anal denticles very small, forming groups. Groups 
of lateral setae well developed. Vas deferens opening on apex of penis- 
like process. Endite of leg I anteriorly with a brush of setae opposite the 
hook, in addition to the usual rows of setae. Outer branch of endite of leg I 
with setae of slightly different length. Ocellus slightly larger than eye. 
Length to 0.7mm. In the juvenile male, the vas deferens opens ventrally 
some distance from the base of the claw and the penislike process is absent. 
Length to 0.44mm. 

Distribution. Holarctic and Neotropical regions, South Africa, 
Sumatra, Australia. European USSR: to 80°E in the east. 

Biology. Lives in silt. Monocyclic if the water freezes; dicyclic if 
an ice sheet does not develop (Vereshchagin, 1912b). 


2. Leydigia macrodonta Sars, 1916 
Female. Posterodorsal corner distinct at level of maximum height. 


Antennules almost reaching apex of rostrum. Labrum with distinct angular 
apex. Postabdomen with about 8 groups of lateral setae. Claw slightly 
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curved, with a small basal spinule. Groups of postabdominal spinules with l 
long and 2—3 short spinules. Ocellus larger than eye. 
Male. Unknown. 


Key to Subspecies of L. macrodonta 


1 (2). CLoupsromlatcralsspinulles wath) llone spimule) Waar... sie (lle) cl oman 

A Saeco Se etre ASR tel etwas Cie Solicits 2a. L.macrodonta macrodonta Sars, 1916. 
2 (1). Groups of lateral spinules with 2 long spinules ........ - 

Moctie oie en ene eee Cle aC rOdOntaL louis Tenens 1934. 


2a. Leydigia macrodonta macrodonta Sars, 1916 
Sars, 1916:328—329, Plate XXXVI, Figures 2, 2a, 2b (macrodonta). 


Female. Antennule almost reaching apex of rostrum. Groups of 
lateral setae with 1 long seta. Intestine with a short caecum. 
Distribution. South Africa. 


2b. Leydigia macrodonta louisi Jenkin, 1934 (Figure 561) 
Jenkin, 1934:283-285, Figure 14 (var. louisi). 


Material. British Museum 71. 1939. 4. 25. 16. 

Female. Posterior margin of valve more vertical than in the type 
form. Valves granulate, sometimes reticulate posteriorly. Plate of 
labrum with rounded apex and pubescent anterior margin. Groups of post- 
abdominal spinules consisting of 2 long and 1—2 short spinules. Two groups 
of short spinules at base of claws. Claw with setae on the whole concave 
margin, middle seta longer than the others. Ocellus triangular. 

Distribution. Kenya, East China (Huang-Ho River). 


3. Leydigia ciliata Gauthier, 1939 (Figures 562—566) 


Gauthier, 1939 (January):169—173, Figures 9a-g (propinqua var. 
ciliata); Birabén, 1939 (May):661—663, Figures 14-16 (striata); Harding, 
1955:242—243, Figures 50-60; Shen, Sung and Chen, 1964, Figures 28-34. 


Material. Numerous females from Lake Karmak-Kul' in the Aktyu- 
binsk Region and New South Wales, Australia. One female from Atkinson's 
Lagoon (Queensland, Australia); one male from Lake Karmak-Kul’, one 
male from New South Wales. Preparations: MGU — female 2041, male 
1977. ZIN — female 2039. Ph — female 2043. 

Female. Valves with longitudinal rows of granules. Antennule not 
reaching apex of rostrum, with 2 groups of setae on the anterior side. 
Plate of labrum with undulate anterior margin, with hairs on the margin. 
Postabdomen with 28—31 lateral groups of setae. Distal groups with 4—5 
short setae, groups 5—9 consisting of a longer distal seta and 2—3 shorter 
setae, groups 10—12 consisting of 2 setae, groups 13—20 with shorter setae, 
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FIGURE 560. Leydigia macrodonta FIGURE 561. Postabdomen of 
macrodonta, female (after Sars, 1916) Leydigia macrodonta louisi, 
female (after Jenkin, 1934) 


FIGURE 562. Leydigia ciliata, female, length 0.81mm (Lake Karmak- Kul’, 
Aktyubinsk Region, 15 August 1965, preparation 2041): 


Pa,Pb — postabdomen and groups of lateral setae. 
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FIGURE 563. Leydigia ciliata, female, length 0.62 mm (Atkinson's Lagoon, 
Queensland, Australia, 12 February 1952, preparation 1769): 


V,L, Al, C — after Gauthier, 1939. 


Y 


IV V 


FIGURE 564. Legs of female of Leydigia ciliata (Lake Karmak- 
Kul', 15 August 1965): 


I, II, II] — left legs, outer side; IV — right leg, inner side; V — right leg, 


outer side. 
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FIGURE 565. Leydigia ciliata, male, length 0.50 mm (Lake Karmak-Kul', 
15 August 1965, preparation 1977): 


Pa, Pb—postabdomen and groups of lateral setae. 


FIGURE 566. Distribution: 


1—Leydigia ciliata; 2 —L.acanthocercoides. 


P 
A474 A, 


FIGURE 567. Leydigia laevis, female (after Gurney, 1927) 
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decreasing in size proximally, groups 21—31 barely reaching margin of 
postabdomen and consisting of about 4 setae. Anal denticles very small. 

The females from Lake Karmak-Kul' have granulate valves; under high 
magnification the granules appear like irregular stars (formalin-fixed 
material). On the periphery of the valves the granules form concentric 
rows. Head shield and dorsal anterior part of the valve with fine, dense 
longitudinal lines which are hardly distinguishable in the posterior part of 
the valve. The number of setae in the lateral groups on the postabdomen 
(Figure 562) is not as given by Gauthier (1939). 

Anal margin slightly convex, with setae. Claws without basal spine, 
sometimes with a small spine. Leg I with transverse rows of setules on 
anterior side of endite. Outer branch of endite of leg I with 3 setae, 2 of 
them long, thin, the third about half as long. Exopodite of leg I with a seta 
which is much longer than the setae on the outer branch of the endite. 

Leg I] small. Leg IV with large rounded exopodite. Two short anterior 
setae on exopodite of leg 1V. Leg V with very large exopodite with 4 equally 
spaced setae. Length to 0.97mm. 

Male. Posterodorsal corner of valve at level of maximum height. 
Antennules not reaching apex of rostrum. Plate of labrum with pubescent 
anterior margin. Ventral margin of postabdomen with incisions with setae. 
Claws without basal spine. Vas deferens opening on apex of penislike 
process. Ocellus larger than eye. Length to 0.7mm. 

Distribution. Ethiopian and Neotropical regions, Australia, East 
China. USSR: Kazakhstan. 


4. Leydigia laevis Gurney, 1927 (Figures 567, 568) 
Cureney NZ: 3a— io, Higuire 9). 


Material. According to description. 

Female. Valves without lines, punctate, sometimes with indistinct 
pattern of hexagons. Maximum height behind middle. Plate of labrum 
pubescent on anterior margin. Claw without basal spine, with setae on the 
concave margin. Intestine with a short caecum. Eye and ocellus equally 
large. Length 0.6mm. 


FIGURE 568. Leydigia laevis, 
male (after Gumey, 1927) 
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Male. Antennules not reaching apex of rostrum. Posterodorsal corner 
of valves indistinct, at level of maximum height. Posteroventral corner 
broadly rounded, without denticles. Claws without basal spine. Vas defe- 
rens opening on apex of penislike appendage. Intestine with a short caecum. 
fiye and ocellus almost equally large. Length 0.3mm. 

Distribution. Northeast Australia. 


5. Leydigia acanthocercoides (Fischer, 1854) 
(Figures 566, 569, 570) 


Fischer, 1854:431—433, Plate III, Figures 21-23 (Lynceus); Schoedler, 
1862:11 (Eurycercus); Pobaviullew Uso 74 piate lVes lp tices. ( 
(Alona); Kurz, 1875:59-60; Sars, 1895:18—22, Plate 4, Figures 1-4; 
Lilljeborg, 1900:499—502, Plate LXXI, Figures 4-8; Cosmovici, 1900:158— 
159, Figure 3 (Chydorus clavatus); 1901:305 (Ch. claratus); 
Ramult, 1930a:339—340, Plate 28, Figures 80, 81; Bening, 1941:290—292, 
Higure 1205 brey, a0 soiaebniouresm hon ZO) LOGZan Mommies) lon Zi: Sramek- 
HuSek et al., 1962:356—358, Figure 133; Herbst, 1962:90; Negrea, 1966a:144. 


Material. One female from the Samarkand Region near Nurata; two 
females from New South Wales, Australia. 

Female. According to Fischer (1854) valves with longitudinal lines; 
the lines are curved and parallel to the anterior margin. Head shield and 
intervals between lines with fine striation. Posterior margin of valves 
without marginal row of spinules on the inner side. Rostrum blunt, short, 
directed anteriorly and slightly ventrally. Head shield with rounded 
posterior margin. Three connected main head pores (Frey, 1959). Lateral 
pores situated near median main pore. Distance from posterior main pore 
to posterior margin of head shield about 4 times longer than distance between 
marginal main pores. Plate of labrum with setae on the anterior margin. 
Postabdomen broadly rounded; anal margin concave. Lateral part of anus 
with several rows of setae. Fischer (1854) did not give a detailed descrip- 
tion of the lateral groups of setae. According to Lilljeborg (1900), the 
lateral groups consist of 2 setae. Anal denticles very small. Two small 

460 terminal groups near the claws. Claws without basal spine. According to 
Brehm (1933a), claw without setae. Ocellus larger than eye. Length to 
MIL) aawaole 

Male. Valves with longitudinal lines. Antennules reaching to apex of 
rostrum. Plate of labrum with pubescent anterior margin. Anal margin 
with setae. Vas deferens opening on apex of penislike process. Ocellus 
larger than eye. Length to 1mm. 

Distribution. MHolarctic, Ethiopian, Indo-Malayan and Neotropical 
regions. European USSR and to basin of Syrdar'ya and Enisei in the east. 


6. Leydigia microps Sars, 1916 (Figures 571, 572) 
Sars, 1916:330—331, Plate XXXVIII, Figures 2, 2a—d. 


Material. According to description. 
Female. Posterodorsal corner distinct. Valves with longitudinal 
lines. Antennules not reaching apex of rostrum. Plate of labrum with 
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FIGURE 569. Leydigia acanthocercoides, female: 


P — after Lilljeborg, 1900; HS — after Frey, 1962a. 


FIGURE 570. Leydigia acanthocercoides, male: 


P — after Lilljeborg, 1900; AI — after Sebestyén, 1965. 
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pubescent anterior margin. Postabdomen with very small anal denticles. 
Lateral spinules 12—14, decreasing in size proximally, each spine accom- 
panied by a smaller spine. Claws without basal spine. Intestine forming 
loops, witha caecum. Ocellus larger than eye. Length to 0.86mm. 


FIGURE 571. Leydigia microps, FIGURE 572. Leydigia microps, 
female (after Sars, 1916) male (after Sars, 1916) 


Male. Posterodorsal corner distinct. Antennules not reaching apex 
of rostrum. 

Postabdomen narrowing distally. Vas deferens opening on apex of 
process ventral to the claws. Claws without basal spine. Intestine forming 
loops, with a caecum. Ocellus larger than eye. 

Dist gi but Tones Souths Aieicar 


7. Leydigia propinqua Sars, 1903 (Figures 573, 574) 


Sars, 1895:18, Plate 1V, Higures) 1—4 (acanthocercoide s); Gurney, 
1904a:300, Plate XVIII,Figures 5,6 (africana); Sars, 1916:329—330, 
Plate XXXViIll bisures I las) Brehm osc o09—ohOS biome) os, oles Ze 


Material. According to description. 

Female. Antennules almost reaching apex of rostrum. According to 
Uéno (1 938b) reticulation of valves in the form of lines. Plate of labrum 
with pubescent margin. Valves with 20 or more longitudinal lines (Brehm, 
1938a) which are anastomosed, with longitudinal striation and dots between 
them; the dots are sometimes linear on the periphery of the valves (Brehm, 
1937). Postabdomen with fewer spines than in L.schubarti. Claws 
with a very small basal spine. Only 7 distal spines accompanied by 
acessory spines. Ocellus almost as large as eye. 

Male. Unknown. 

Distribution. Africa, Sumatra, Java, China (eastern part and Taiwan), 
Brazil. 
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FIGURE 573. Leydigia propinqua, female: 


left side, after Sars, 1916; P — after Sars, 1903b. 


FIGURE 574. Distribution: 


1—Leydigia propinqua; 2—L.australis australis. 


8. Leydigia schubarti Brehm and Thomsen, 1936 
(Figure 575) 


Brehm and Thomsen, 1936:216—217, Plates 5,6; Brehm, 1937:509—510 
(Schubarti). 


Material. According to description. 
Female. Valves with concentric lines. Antennules almost reaching 
apex of rostrum. Postabdomen with 7 large setae distally, each accom- 
462 panied by a smaller seta. These setae decrease in length proximally. 
Proximal to these groups is a row of 15 separate spines. Claws without 
basal spine. 
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Male. Unknown. 
Distribution. Recife (Brazil). 


FIGURE 575. Leydigia schubarti, FIGURE 576. Leydigia trichura, 
female (after Brehm and Thomsen, 1936) female (after Fordyce, 1904) 


9. Leydigia trichura Fordyce, 1904 (Figure 576) 
Fordyce, 1904:49—51, Plate VI, Figures 2; 3. 


Material. According to description. 

Female. Outline of body elliptical, dorsal margin straight. Valve 
with indistinct longitudinal lines. Antennules projecting beyond apex of 
rostrum, with sensory setae on the anterior margin; distal end with 
esthetascs which are about half as long as the antennules. Rami of antennae 
of almost equal length, distal segments with three 2-segmented setae and a 
spine. First and second segments of exopodite with group of spines distally, 
first segment also with 2 spines on the outer margin. Endopodite with a 
spine on the basal segment. Postabdomen with convex dorsal and ventral 
side. Eight long denticles, followed by a row of 15—16 shorter denticles. 
The long denticles accompanied by 1—2 smaller denticles. Dorsal margin 
also with a row of short spinules, followed by a row of setae. Near the 
ventral margin are 3 curved groups of 7-10 spinules. Claws with setae 
on the concave margin, a larger seta in middle of row. Dorsal side of 
abdomen with 4 groups of spinules. Ocellus triangular, much larger than 
eye, situated nearer to eye than to apex of rostrum. Length to 0.8mm. 

Male. Unknown. 

Distribution. Colorado (U.S.A.). 
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10. Leydigia australis Sars, 1885 


Material. According to description. 

Female. Posterodorsal corner blunt. Posteroventral corner rounded, 
without denticles. Antennules almost reaching apex of rostrum. Plate of 
labrum with pubescent anterior margin. Antennules with a sensory seta on 
the outer side in distal part. Setae on antennae: 0—0—3/1—1-3. Distal 
segments of antenna with one spine, one spine on proximal segment of 
endopodite; several spines on first and second segments of exopodite. 
Dorsal side of body with 3 groups of setae distally. Postabdomen slightly 
narrowing distally, widest in the middle. Intestine with a double loop, 
without a caecum. Claws without basal spine. Ocellus much larger than 
ever 

Legs typical for the genus. Exopodite of leg I with a very long seta, 
feathered on one side. Outer branch of endite with 3 setae, one of them 
hook-shaped and about half as long as the others. Leg IV with a rounded 
exopodite. Leg V much larger than the other legs, with a very large oval 
exopodite. Length 0.84mm. 

Male. Antennules projecting beyond apex of rostrum. Postabdomen 
widest in the middle. Claw without basal spine. Ocellus larger than eye. 
Leg I with a hook and a brush of setae opposite the apex of the hook on 
anterior side of endite. Outer branch of endite of leg I with 3 setae of 
slightly different length. Length 0.46mm. 

Dusimuowt won. Africa, India,(Ceylon, Australia. 

Biology. Lives in loose bottom sediments (Sars, 1886:42). 


Key to Subspecies of L. australis according to Females 


il (2), Valves without lines ....... 10a. L.australis australis Sars, 1886. 
2a eaVialvesswithwlonoitudimalelimes, i luets Sts cei Oa weanie ot eee semen: 


10a. Leydigia australis australis Sars, 1886 (Figures 574, 577, 578) 
Sars, 1886:35—43, Plates 7,8 (australis); Richard, 1892:14 (Alona). 


Female. Valves without sculpture. Postabdomen with about 20 long 
lateral setae, each of them with 2—3 smaller setae near the base. 
Distribution. Australia. 


10b. Leydigia australis ceylonica Daday, 1898 (Figure 579) 
Daday, 1898:41—43, Figure 19 (var. ceylonica). 


Female. Valves with longitudinal lines and dots. Exopodite of antennae 
with 2 spine-shaped setae on the first and second segment, third segment 
with a spine-shaped seta and 3 normal setae. Plate of labrum with convex 
anterior margin with hairs and rounded apex. Postabdomen widest in the 
middle. Dorsal distal corner rounded. Claws with 2 rows of spinules 
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FIGURE 577. Leydigia australis, female (after Sars, 1886) 


IV 


FIGURE 578. Legs of female of Leydigia australis (after Sars, 1886) 
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at the base. Postabdomen with 3 groups of 3 setae, the distal seta long in 
each group, the other setae becoming shorter proximally. In addition, 
12-14 groups of spinules. Ocellus larger than eye, with crystalline lens, 
situated nearer to eye than to apex of rostrum. Length to 1mm. 

IDG) ie ilo) WikwO as  (Ceyalorare 


FIGURE 579. Leydigia australis FIGURE 580. Leydigia ipojucae, 
ceylonica, female (after Sars, 1898) female (after Brehm, 1938a) 


11. Leydigia ipojucae Brehm, 1938 (Figure 580) 
Brehm, 1938a:102—103, Plates 9, 10. 


Material. According to description. 

Female. Valves with lines and dots. Antennules with 4 incisions on 
the anterior margin, each incision with a group of setae. Plate of labrum 
with undulate anterior margin with 5 groups of setae on the processes. 

Postabdomen with several rows of setae near the ventral side. Claw 
with very small basal spine and a row of setae which increase in length 
dorsally. Dorsal margin with 8—9 long spines accompanied by spines and 
groups of setae. Proximal to them are up to 20 groups of setae, the distal 
seta the longest in each group. Ocellus alraost as large as eye. 

Male. Unknown. 

Dresiie ou tron! @ Hast Brazilr. 


12. Leydigia fimbriata Fordyce, 1901 (Figure 581) 
Fordyce, 1901:161—162, Plate XXIII, Figures 11-14. 


Material. According to description. 

Female. Valves with rounded posterodorsal and posteroventral 
corner. Valves with longitudinal rows of dots. Antennules almost reaching 
apex of rostrum. Dorsal apical corners of basal segment of antenna with 
4 spines; 4 spines also on first and second segments of endopodite of 
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antenna. First segments of both rami also with a large spine. Setae on 
antennae: 0—0—3/0—1-—3. Postabdomen with anal denticles in groups of 
3—4, the proximal denticle smaller than the others in each group. A con- 
tinuous row of long setae laterally. Dorsal surface of abdomen with hairs 
above the natatorial setae; a process with a spine between the hairs. 

Claws with setae in proximal part of the convex side and in proximal half of 
the concave side. One basal spine. Intestine forming loops, with a caecum. 
Length 0.55 mm. 
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FIGURE 581. Leydigia fimbriata, female (after Fordyce, 1901) 


Male. Postabdomen relatively narrow. 
Distribution. Nebraska (U.S.A.). 


Species incertae sedis 


Leydigia balatonica Daday, 1888:95—96, Plate I, Figures 51, 52 
(Alona); Sebestyén, 1965:203. 


Sebestyén (1965:203) stated that this species (mentioned by Daday as 


Alona acanthocercoides Fischer) and Alona balatonica n.sp. 


(female 750—850u) were found near the shore at Siofok (on the east shore 


of Lake Balaton). The morphology of this form (structure of valves, 
antennules, form and armature of labrum, setae of claw of postabdomen) 
suggest that it is intermediate between Alona acanthocercoides 


Fischer and Leydigia leydigi. 
Leydigia leydigi var. leopolitana Dybowski and Grochowski, 
1895:150 (L. quadrangularis var. Leopolitana). Nomen nudum. 
Leydigia leydigi var. wojnowiensis Dybowski and Grochowski, 
1895:150 (Giggs quadrangularis var. Wojnowiensis). Nomen nudum. 
Leydigia hardingi Nayar, 1971, Hydrobiologia, 37:516, Figures 


49-51. 


19. Genus Biapertura N.N.Smirnov gen.n. 


Type species: Biapertura affinis (Leydig, 1860). (B. karua 


(King, 1853) has not been sufficiently described and illustrated so that it 
cannot be used as the type species of the genus). 
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Female with oval body. Posterior margin of valve slightly shorter 
than maximum height. Head convex dorsally, without keel. Setae on 
antennae: 0—0—3/1—1-—3 or 0-0—3/0-—1—3; spines: 1—0—1/0—0-1. Main 
head pores situated in median line of head shield, one small pore on each 
side. Two main head pores with a narrow connection between them. 

Posteroventral corner of valves sometimes with small denticles. Head 
shield with rounded anterior margin, rostrum therefore blunt in lateral 
view. Plate of labrum large. 

Postabdomen more or less wide laterally, anus situated near its base, 
dorsal margin with anal denticles, lateral surface with groups of fine 
spinules. 

Abdominal part not long, without dorsal processes. 

The genus is so named because it has two main head pores. 

Five pairs of legs. Leg I with transverse rows of setules on anterior 
side of endite. Outer branch of endite with 3 setae. Endite of leg II with 
8 hard setae, without soft setae. Exopodite small, with one seta. Leg III 
with endopodite and exopodite of about equal size. Exopodite with 7 setae; 
seta 6 the largest (very long). Endite bifid, with a row of hard setae and a 
row of soft setae. Head setae of endite in 2 groups. A group of short hard 
setae on the side of the gnathobase around the sensilla; group of hard setae 
on the exopodite side consisting of 3 setae, 2 of them strongly chitinized, the 
other feathered. Leg IV with rounded exopodite with setae which differ little 
in length; 2 anterior setae not feathered, in contrast to the others. Leg V 
with large exopodite which is only slightly bifidin B.affinis and 
B.kendallensis. Endite and preepipodite lobe-shaped. Epipodites with 
or without short processes. Length to 1mm. 

The male has no anal denticles on the postabdomen. Vas deferens 
opening at base of claws, ventral to them. Leg Iof male of B.affinis 
with a hook and a brush of setae on the endite opposite the hook. Outer 
branch of endite of leg I with 3 setae which differ only slightly in length. 
Exopodite of leg I with a seta which extends to the end of the setae of the 
outer branch of the endite. 

This genus is characterized by 2 main head pores with a narrow con- 
nection between them. Endite of leg III bifid, exopodite of leg 1V with 
6 setae. 


Key to Species of the Genus Biapertura according 
to Females 


12). Plate of labrum without denticle. 

11). Posteroventral corner of valve without denticles. 
10). Preanal margin short. 

(9). Postabdomen not widening distally. 

(8) 

(7) 


— 


Anal denticles large. 

Anal denticles without setae on the posterior margin (some 

denticles may have little developed setae). Distal setae of antennae 
with a spine at the articulation between first and second segment 
et as tito RAMEN TRAE SIE 1. B. affinis (Leydig, 1860) comb.n. 
7 (6). Anal denticles with setae on the posterior margin. Distal setae of 
antennae without a spine at the articulation between first and second seg- 
TAM Gays SAN SN eae th dae aes eR 2. B.kendallensis (Henry, 1919) comb.n. 
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8 (5). Anal denticles small. Dorsal and ventral margin of postabdomen 
usually parallel ......... 3. B.longinqua N.N. Smirnov, sp.n. 
9 (4). Postabdomen widening distally. Lateral setae projecting beyond 
margin of postabdomen.... 4. B.intermedia (Sars, 1862) comb.n. 
10 (3). Preanal margin as long as distance from preanal corner to base 


Or CIANVS 065.006.0000 0.0 - o. B.rigidicaudis N.N. Smirnov, sp.n. 
11 (2). Posteroventral corner of valves with denticles ....... S55 0 

ER Fayed cose ss os al ot ote teeta oa a Tenens : 6. B.karua (King, 1853) comb.n. 
125i) ey Platevoiliabriunn with denticles ss eeicks en aeneisl mene tiene eee 

PEER 5 5 OS am tS te Ree A 7. B.pseudoverrucosa N.N.Smirnov, sp.n. 


1 (4). Postabdomen not strongly tapering distally. 

2 (3). Posteroventral corner of valves without denticles.... 1. B.affinis. 
3 (2). Posteroventral corner of valve with denticles ....... 6. B.karua. 
4 (1). Postabdomen strongly tapering distally........ 4. B. intermedia. 


1. Biapertura affinis (Leydig, 1860) comb.n. 


The subspecies are not distinguished in the following publications: 
Leydig, 1860:223, Plate IX, Figures 68,69 (Lynceus); Hartwig, 1897c:177 
(Alona quadrangularis affinis); Bening, 1941:312—315, Figure 129 
(Alona); Frey, 1958:249-252, Plate 38, Figures 49-56 (Alona); 1959:35— 
36, Figures 36,37; 1962a, Figures 36, 37 (Alona); Herbst, 1962:89, 
Figure 69 (Alona); Manuilova, 1964:246—247, Figure 130 (Alona); Negrea, 
1966a:143 (Alona). 


Female. Maximum height in the middle of body. Posteroventral 
corner of valves with a row of groups of setae continuing in a row of spinules 
on the inner side of the posterior margin. Valves with longitudinal lines; 
transverse lines may be also present, forming a network. Two main head 
pores, with a narrow connection between them. Lateral pores at level of 
anterior main pore. Head shield with pointed posterior margin. Anten- 
nules not reaching apex of rostrum. Setae on antennae: 0—0—3/1-1-3. 
Antennae with spines on proximal segment of exopodite and on both distal 
segments. Seta of proximal segment of exopodite not reaching apex of 
exopodite. A spinule at the articulation between the segments of the distal 
setae. Plate of labrum of varying form, with convex anterior margin. 
Postabdomen usually uniformly widening. Dorsal distal margin rounded, 
anal denticles 14-16. Most anal denticles with pubescent proximal side. 
Postabdomen with lateral groups of setae. Claws and its basal spine with 
setae on the concave margins. Ocellus smaller than eye, situated nearer 
to eye than to apex of rostrum. 

Legs typical for the genus. Leg I with transverse rows of setae on the 
anterior surface. Outer branch of endite with 3 setae; the hook-shaped 
seta large, only slightly shorter than the other setae. Outer branch of 
endite with groups of spinules on the inner surface. 
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Exopodite of leg V slightly bifid, its anterior seta directed anteriorly 
(not ventrally). Endite in form of a broad lobe, with 2 large setae. 
Gnathobase of leg V with 3 setae. Length, according to material from the 
Rybinsk Reservoir, 0.46 (1st stage) to 1.05mm, minimum length of gravid 
females 0.71mm (3rd stage). 

Male. Body twice as long as high. Valves with rounded posteroventral 
and posterodorsal corner. Antennules not reaching apex of rostrum. 

Setae on antennae: 0—0—3/1—1-—3. Plate of labrum with rounded anterior 
margin and blunt apex. Postabdomen narrowing distally, without anal 
denticles, with lateral groups of setae. Preanal corner not projecting. 
Claws with a basal spine. Concave margin of basal spine with 4—6 setae. 
Vas deferens opening ventrally at base of claws. Leg I with a hook and 
a brush of setae on the endite opposite the hook. Outer branch of endite 

of leg I with 3 setae of slightly different length. Exopodite of leg I with a 
seta which reaches to the end of the setae on the outer branch of the endite. 
Length to 0.72mm. 

Juvenile male. Vas deferens opening ventrally some distance 
from base of claws. Length 0.65mm. 

Biology. Monocyclic at vegetation periods lasting to 3.5 months, 
dicyclic at longer vegetation periods (Vereshchagin, 1912b). 


Key to Subspecies of B. affinis according to Females 


1 (8). Posteroventral corner of valves without large spine-shaped setae. 

2 (7). Antennules without a group of hairs. 

3 (4). Longitudinal striation between the longitudinal lines on valves or in 
pPolyconspabsent.. 46s. 4 > » «a la. B.affinis affinis (Leydig, 1860). 

4 (3). Fine striation between longitudinal lines on valves. 

Ba (G) eeiluckwith patternvof polyjeonsy . sia - <1 -gewe ss cicee ees aee 
RPMS ise es ait Oa wes nai eco dual lb. B.affinis SETS (Stingelin, 1895). 

6 (5). Valve with longitudinal lines without connecting transverse lines . . 

accent es iS Gan ay Seen ean lc. B.affinis elegantula (Brehm, 1933). 

7 (2). Weicheules Willa, By feseoublley Oil laveuliesS)" GS oo Oo bob oOo BOO OOM OOOO 
erie ake aie, anna Dea Se ld. B.affinis barbata (Brehm, 1935). 

8 (1). Posteroventral corner of valve with 2 Isiia xs Sjomaubioreiad GSuEe 6 50 4 3 
ST get aR Es le. B.affinis dentata (Werestschagin, 1911). 


la. Biapertura affinis affinis (Leydig, 1860) comb.n. 
(Figures 582—587) 


Baird, 1843:92—93, Plate III, Figures 9-11 (Alona quadrangularis); 
Liévin, 1848:40, Plate X, Figures 6,7 (Lyn ceus quadrangulari s); 
Fischer, 1851:189—190, Plate IX, Figures 3—6 (Lynceus quladavanionue 
laris, placed in this species because the articulation of the setae bear 
spines); Schoedler, 1858:28 (Alona spinifera); 1862:18—19, Plate I, 
Figures 17-22 (A. spinifera); 1863:18—19, Plate I, Figures 17—22 
(A.s pinifera); P.E. Muller, 1867:175—176, Plate III, Figures 22—23, 
PAS IV, 1, 2B UA. oblonga; the illustration of the head pores of 
A.oblonga and the other figures of P.E. Muller prove the synonymy); 
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FIGURE 582. Biapertura affinis affinis, female, length 0.84mm: 


P — Rybinsk Reservoir, 15 August 1962); L — Shumorovka River, 2 August 1962; HP — 
after Frey, 1962a; Alla — left antenna, outer side (Shumorovka River, 2 August 1962); 
AI — left antennule, dorsal (Shumorovka River, 2 August 1962); AlIb — articulation 
of seta on distal segment of exopodite of antenna (Rybinsk Reservoir, Bor Timonino, 


13 June 1961). 
= 
Ld aa 


FIGURE 583. Labrum of Biapertura affinis affinis, 
female, Rybinsk Reservoir: 


La — length 1.06 mm, Bor Timonino, preparation 38; Lb — 
length 0.94 mm, Borok, preparation 1119; Le — length 0.68mm, 
Borok, preparation 1173; Ld — length 0.8mm, Borok, preparation 
1102. 


574 


469) 


My \\ 
NY 


FIGURE 584. Legs of female of Biapertura affinis affinis, right 
side (Shumorovka River, 2 August 1962): 


IA,IV,V — outer side; IB — outer branch of endite of leg I, outer side; 
II, 111 — inner side. 
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FIGURE 585. Biapertura affinis affinis, male, length 0.68mm: 


Pa — postabdomen (Rybinsk Reservoir, Borok, 18 September 1962); Pb, Pe — postabdomens 
of juvenile males, specimens with the following length from top to bottom: 0.65,0.65, 
0.61, 0.64 (Rybinsk Reservoir, Borok, 2 October 1962, preparations 1101, 1105, 1106, 1103); 
La — Cherepovets Reservoir, 18 October 1963; Lb — juvenile male (Rybinsk Reservoir, 
Borok, preparation 1105); Lc — same, preparation 1101. 


FIGURE 586. Biapertura affinis affinis, 
male (Cherepovets Reservoir, 21 October 1963): 


All — left antenna, ventral; AI — right antennule, 
ventral. 
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Stingelin, 1895:244—245, Plate VII, Figure 33 (ae affinis); Sars, 1896b: 
35—37, Plate 6, Figures 1,2 (A. whiteleggii); Lilljeborg, 1900:454—461, 
Plate LXVI, Figures 18—21, Plate LXVII, Figures 1-17, Plate LXVIII, 
Figure 1 (Lynceus affinis); Sars, 1901:48—49, Plate IX, Figures 1, 


47lla—d (Alona affinis); Stingelin, 1906:324—325, Plate 13, Figures 1, 
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(GA. affinis); Levander, 1915:25 Ce quadrangularis var. affinis); 
Sars, 1916:331—332, Plate XXXIX, Figures 1, la (A. affinis); Henry, 

WOE Woo (on Pilate ul baiouees daly 2 (A. longirostris); Birabén, 
1939:656—658, Figures 7,8 (A. affinis); Baldi, 1941:234—246, Plate XXVIII 
(A. affinisf. tovelana); Sr4mek-Huégek et al., 1962:342 (A. affinis 
var. affinis); Sebestyén, 1965:197-201, Plates 1,2 (A. affinis). 
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FIGURE 587. Legs of male of Biapertura affinis affinis, left side 
(Cherepovets Reservoir, 21 October 1963): 


1 — anterolateral; II—V — outer side. 


Material. Numerous females from the Rybinsk Reservoir, the Komi 
ASSR, water bodies in Pamir, Lake Issyk-Kul', Lake Sonkul', New South 
Wales (Australia); several females from Lake Kyla-Kol' (southern 
Kirghizia). Numerous males from the Rybinsk and Cherepovets reservoirs, 
from a small lake on the north shore of Lake Issyk-Kul'. Preparations: 
MGU — female 41, ephippial female 1119, ephippium 1166, male 1094, juvenile 
male 1102. ZIN — female 53888 (40), ephippial female 53889 (1175), 
ephippium 53890 (1167), male 53891 (1172), juvenile male 53892 (1104). 

Female. Polygons on valves without striation; posteroventral corner 
without long setae. 

Distribution. Cosmopolitan. 
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lb. Biapertura affinis ornata (Stingelin, 1895) comb.n. 
(Figures 384, 588) 


Stingelin, 1895:245—246, Plate VII, Figure 32 (Alona affinis var. 
ornata); Lilljeborg, 1900:456 (A. affinis var. ornata); Parenzan, 
1932:153—154, Plate 11.4 (A. ornata); Sramek-HuSek et al., 1962:342 
(A aft imirs ava. ommat aye 
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FIGURE 588. Biapertura affinis ornata, 
female (after Stingelin, 1895) 


Female. Valves with longitudinal lines connected by numerous 
anastomoses, forming distinct hexagons with longitudinal striation and dots in 
them. Two esthetascs longer than the others. Esthetascs projecting be- 
yond apex of rostrum. Lateral seta situated near distal end of antennule 
(not in the middle). Anal spinules 15. Length 0.77mm. 

Distribution. Switzerland, Peru. 


le. Biapertura affinis elegantula (Brehm, 1933) comb.n. 
(Figure 589) 


Brehm, 1933b:130—132, Figures 1, 2 (Alona affinis var.elegantula). 


Female. Valve with indistinct longitudinal lines without transverse 
connecting lines. Fine striation between lines on valves. Distal lateral 
groups on postabdomen ending in a spine, and setae proximal to them. 
Antennules with 7 short and 2 long esthetascs. Lateral seta situated 
proximal to the middle. Antennules with a row of setae in the middle and 
near the end. 

Distribution. Indonesia. 


ld. Biapertura affinis barbata (Brehm, 1935) comb.n. 


Brehm, 1935a:153—154, Figure 8 (Alona affinis var. barbata); 
1956:227 (A. affinis var. barbata). 
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Female. Antennules with a group of long setae in the basal third. 
Groups of short setae also present. 
Distribution. Kenya, Venezuela. 


le. Biapertura affinis dentata (Werestschagin, 1911) 
comb.n. (Figure 590) 


Werestschagin, 1911b:555 (Alona affinis var. dentata); 
1912b:131—133, Figures 55, 66 (A—-affinis var. dentata); Bening 
1941:315 (A. affinis var. dentata); Sramek-HuSek et al., 1962:342 
(A. affinis var. dentata); Roen, 1968:154—158, Figure (A.affinis 
dentata subsp.n.). 


LE, 
FIGURE 589. Biapertura affinis FIGURE 590. Biapertura affinis 
elegantula, female (after Brehm, 1933a) dentata, female (after Vereshchagin, 


1912a) 


Female. Described by Lilljeborg (1900:459, Plate XVII, Figure 12) but 
not established as a separate taxon. Ventral corner of valves with 2 
474 relatively large setae. Labrum with rounded apex. 
Distribution. Sweden. European USSR (Novgorod Region and 
Caucasus). 


2. Biapertura kendallensis (Henry, 1919) comb.n. 
(Figures 591, 592) 


Henry, 1919:474—475, Plate XLI, Figures 9,10 (Alona). 


Material. Numerous females from New South Wales; several females 
from Queensland, Australia. Preparations: MGU — female 1770. 

Female. Valves with rounded posteroventral and posterodorsal margin. 
Valves with longitudinal lines. Antennules "3 of length of rostrum. 
Spinule on articulation of distal setae of antenna absent. 
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FIGURE 591. Biapertura kendallensis, female, length 1.06 mm (Llangothlin 
Lagoon, New South Wales, Australia, 17 August 1967, preparation 1770): 


Pa, Pb — postabdomen and anal denticles; Pc — denticles of postabdomen of B.af- 
finis (Rybinsk Reservoir, Bor Timonino, 13 June 1961, preparation 43); IV,V — 
right legs, inner side. 


FIGURE 592. Legs I,II, Ill of female of Bia- 
pertura kendallensis: 


IA,IB,II — right legs, inner side; III — left leg, 
outer side. The exopodite of leg III bears 3 
short middle setae instead of the usual 2. 
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Postabdomen wide, with parallel margins. Postanal margin twice as 
long as preanal margin. Anal denticles and lateral setae present, denticles 
with spinules on the proximal side. Lateral setae in 12-13 groups. 

Outer branch of endite of leg I with 3 setae, inner seta in form of a large 
hook. Outer branch of endite with a group of setae (not spines). Epipodite 
of legs IV and V with processes which are almost as long as the epipodite 
but not reaching the opposite margin of the exopodite. 

Ocellus slightly smaller than eye, situated nearer to eye than to apex of 
rostrum. 

Closely resembling B.affinis; it differs from it in the presence of 
setae on proximal side of anal denticles, the absence of a spinule on 
articulation of distal setae of antenna, and the long processes on the epip- 
odites of legs IV and V. Length to 1mm. 

Male. Unknown. 

Distribution. Queensland, New South Wales (Australia). 


3. Biapertura longinqua N.N.Smirnov sp.n. (Figure 593) 


Material. Three females from Moriset Hospital Dam, New South 
Wales, Australia; several females from Queensland. 


FIGURE 593. Biapertura longinqua, female, length to 0.4mm (Moriset 
Hospital Dam, New South Wales, Australia, 15 August 1967): 


P — preparation 676; a — parasitic protozoon from the body of one specimen. 


Elolotype. MGU — femalesoiviben sraratypesssZINi—sienalle (post- 
abdomen) 54155 (953). 

Female. Maximum height in the middle of body. Posterodorsal and 
posteroventral corner of valves rounded. Head pores typical for the genus. 
Rostrum blunt. Antennules almost reaching apex of rostrum. Setae on 
antennae: 0—0—3/1-1-3. Plate of labrum rounded. 
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Postabdomen with parallel dorsal and ventral margin. Preanal margin 
much shorter than postanal margin. Distal margin convex. Anal denticles 
small but distinct. Lateral setae large, distal setae projecting beyond 
margin of postabdomen. Distal margin of postabdomen with about 4 such 
setae. Dorsal margin with setae in groups, distal seta larger, proximal 
setae shorter and thinner. Setae of proximal groups not projecting beyond 
margin of postabdomen. 

Claw with a basal spine and with setae on the concave margin which 
increase Slightly in length from the basal spine to the middle of the concave 
margin. 

Only 2 setae were found on the outer branch of the endite of leg I. Length 
to 0.4mm. 

This species differs from related species in the form of the postabdomen 
and the structure of the lateral setae and anal spines. 

Male. Unknown. 

Distribution. Queensland, New South Wales (Australia). 

Biology. Parasites were found in the body cavity of one female 
(Figure 593). 


4, Biapertura intermedia (Sars, 1862) comb.n. 


Female. Posterodorsal and posteroventral corner of valves rounded. 
Valves with longitudinal lines. Head shield with rounded posterior margin. 
Two connected main pores. Antennules almost reaching apex of rostrum. 
Posterior margin of antennules with a sensory seta distal to the middle. 
Antennae with a spine on proximal segment of exopodite and on both distal 
segments. Postabdomen with strongly widened distal end. Preanal corner 
distinct. Anal denticles 8-9. Eight—nine groups of setae laterally (13 
groups according to Delachaux, 1919). Distal seta larger than the others 
in each group. Setae of distal groups projecting beyond margin of post- 
abdomen. Claw with a basal spine. Ocellus slightly larger than eye, 
situated halfway between eye and apex of rostrum. Length to 0.45mm. 

Male. Valves with rounded posterodorsal and posteroventral corner. 
Antennules reaching to apex of rostrum. Postabdomen narrowing distally. 
Preanal corner not projecting. Claw without basal spine. Ocellus smaller 
than eye, situated halfway between eye and apex of rostrum. Length 0.25mm. 


Key to Subspecies of B. intermedia according to Females 


(2): sPostabdomen strongly~widening: distally.) 4.4152) 0) clea) nee 
PENS AER eR iy 4 UA eat 4a. B.intermedia intermedia (Sars, 1862). 

20 (a): Bo stabdonien notstronply. widening ¥distallliysy™ sesesne) cece uel eer 
Siouralinetletenreeen tee alserbecats -.... 4b. B.intermedia minor (Stingelin, 1905). 


4a. Biapertura intermedia intermedia (Sars, 1862) 
(Figures 594-596) 


Sars, 1862b:286—287 (Alona intermedia); Scott, 1895:189, Plate V, 
Figures 4,18 (A. neglecta); Stenroos, 1898:195, Plate III, Figures 15-18 
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FIGURE 594. Biapertura inter- 
media intermedia, female, length 
0.44 mm: 


P — Vel'yu River, Pechora Basin, 
2 August 1958, preparation 91; HP — 
after Frey, 1962a. 


Wee 
P PE 
FIGURE 595. Biapertura intermedia 


intermedia, male (after Sr4mek- Hu$ek 
et al., 1962) 


FIGURE 596. Distribution of Biapertura intermedia 


FIGURE 597. Biapertura intermedia 
minor, female (after Stingelin, 1905) 
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(A. re etangula); Lilljeborg, 1900:473—476, Plate LXVIII, Figures 27—29 
(Lynceus intermedius); Sars, 1901:53—54, Plate IX, Figures 4, 4a 
(A. intermedia); Keilhack, 1911:472—473, Figures 12-14 (A. inter- 
media); Sars, 1916:334—335, Plate XXXIX, Figures 5,5a (A. inter- 
media); Bening, 1941:315—316, Figure 130 (AV, intermedia); Er ei, 
1959:35, Figures 32,33; 1962a, Figures 32,33 (A. intermedia); 
Sr4mek-HuSek et al., 1962:339 (A. intermedia var. intermedia); 
Herbst, 1962:88, Figure 65 (A. intermedi a); Chiang Sieh-chih, 1964:80— 
81, Figures 21-24, 


Material. One female from the Vel'yu River (tributary of the Pechora) 
and from New South Wales (Australia). Preparation: MGU — female 91. 

Female. Postabdomen strongly widening distally. Anal denticles 
isolated. Lateral setae in groups. 

Distribution. Cosmopolitan. European USSR, mouth of the Syrdar'ya 
River. The record from northern Mongolia suggests that this species 
also may be present in the eastern USSR. 


4b. Biapertura intermedia minor (Stingelin, 1905 (Figure 597) 
Stingelin, 1905:351, Plate 12, Figure 22 (Alona intermedia minor). 


Female. Postabdomen not strongly widening in distal part. Preanal 
corner distinct. Claws with a short basal denticle and with setae on the 
concave margin. Length 0.33mm. 

Distribution. Saigon. 


5. Biapertura rigidicaudis N.N.Smirnov sp.n. 
(Figures 598, 599) 


Gurney, 1927:72, Figure 8E (Alona intermedia, structure of legs, 
head pores and posteroventral corner of valves not described). 


Material. Numerous females from Doughboy Creek (Ebor, New South 
Wales, Australia). 

Holotype. MGU — female 1288. Paratype. ZIN — female 53847 (1832). 
Female. Maximum height in middle of body. Valves with rounded 
posterodorsal and posteroventral corner. Head pores typical for the genus. 

Antennules almost reaching apex of rostrum. Setae ca antennae: 0—0—3/ 
0-1-3; spines 1—0—1/0—0-1. Spine on basal segment of endopodite reach- 
ing to middle of second segment. Spines of distal segments as long as the 
segments. Plate of labrum broadly rounded. 

Postabdomen with long preanal margin, as long as the distance from the 
preanal corner to base of claws. Preanal corner not strongly projecting. 
Dorsal margin broadly rounded distally. Anal denticles small, about 7. 
Lateral setae in 9 groups, distal seta the longest in each group and pro- 
jecting beyond margin of postabdomen in the 4 distal groups. Claws with 
a basal spine and with setae on the concave margin. Legs typical for the 
genus. Ocellus situated slightly nearer to eye than to apex of rostrum. 
Length 0.35 mm. 
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FIGURE 598. Biapertura rigidicaudis; female, length 0.35mm: 


All — right antenna (Doughboy Creek, Ebor, New South Wales, Australia, 8 August 1965); 
HP — preparation 1288; L — preparation 1832. 


I U IV V 


FIGURE 599. Legs of female of Biapertura rigidicaudis (Doughboy 
Creek, Ebor, Australia, 8 August 1965): 

I,1V — left legs, outer side; II — right leg, inner side; III, V — right legs, 
outer side. 


FIGURE 600. Biapertura karua, female, length 0.29mm (University Pond, 
Brisbane, Queensland, Australia, 29 September 1964, preparation 1496): 


HS — after Frey, 1962a; HP — University Pond, Brisbane, Australia, 29 September 
1964; AI— right antennule, ventral. 
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ey: 


FIGURE 601. Biapertura karua, female, left 
antenna, ventral (University Pond, Brisbane, 
Australia, 29 September 1964) 


FIGURE 602. Legs of female of Biapertura karua (University 
Pond, Brisbane, Queensland, Australia): 


I, Ill — right legs, outer side; II, IV — left legs,inner side; V — 
right leg, inner side. 


FIGURE 603. Biapertura karua,male (after Sars, 1901) 
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This species differs from related forms in the considerable length of the 
chitinized preanal margin of the postabdomen. 

Male. Unknown. 

Distribution. New South Wales (Australia). 


6. Biapertura karua (King, 1853) comb.n. (Figures 600—604) 


King, 1853:260, Plate VIII (Alona); Sars, 1888:50, Plate V, Figures 8, 9 
(Alonella); Richard, 1897b:292, Figures 39-41 (Alona milleri); 
Sars, 1901:59—60, Plate X, Figures 2, 2a—d (Alonell a); Birge, 1910:1050 
(Alonella karua); Daday, 1910b:122—123, Plate 6, Figures 9, 10 
(Alonella); Brady, 1913:468, Plate XXXVI, Figure 10 (Leydigia quad- 
ridentata); Sars, 1916:337—338, Plate XL, Figures 4, 4a (Alona); 
Gauthier, 1929:152—153, Figure 6 (Alona); Bening, 1938:295, Figure 4 
(Alonella); Bergamin, 1941:166 (Alonella); Ulomskii, 1959:53—54, 
Figure 13 (Alonella); Frey, 1959:35, Figures 30, 31; Mukhamediev, 
1960a:68—69 (Alonella karua); Frey, 1962a, Figures 30, 31 (Alona); 
1966 (Alonella karua var. dentifera Daday MSs); Chiang Sieh-chih, 
Uo sZoas— 209, col—262, Micures l5—17 (Alona kwangsiensis); 
Goulden, 1966b:96 (Alona). 


FIGURE 604. Distribution: 


1—Biapertura karua; 2—B.pseudoverrucosa verrucosa. 


Material. Numerous females from the White Nile; several tens of 
females from the Brisbane University Pond and from Gayndah, Queensland 
(Australia). Preparations: MGU — female 1496. ZIN — female 53893 
(1424). Ph-— female 1751. 

Female. Maximum height before the middle. Posteroventral corner 
with 1—5 denticles. If several denticles are present, they are separated by 
the margin of the valve. Alona kwangsiensis Chiang Sieh-chih differs 
in the presence of 4—5 denticles on the posteroventral corner of the valves. 
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However, Stingelin (1905) described 3—4 denticles on the posteroventral 
corner of the valves of B. karua; A.M. Mukhamediev (1960a) also found 
2—4 denticles. Valve with lines, a pattern of polygons and weak striation. 
Head shield with rounded anterior and posterior margin. Two connected 
main head pores. Antennules almost reaching apex of rostrum. Setae on 
antennae: 0—0—3/0—1-—3. Postabdomen with broadly rounded dorsal distal 
margin. Preanal corner not projecting. Anal margin concave. About 8 
small anal denticles. Lateral setae isolated or in groups (Ulomskii, 1959), 
projecting beyond margin of postabdomen, about 8 groups. Claw with a very 
small basal spine. Legs typical for the genus. Length to 0.49mm 
(Mukhamediev, 1960a). The specimen of preparation 1496 is 0.29mm long. 

Male. Posteroventral corner of valve with denticles. Antennules 
reaching apex of rostrum. Plate of labrum rounded. Postabdomen with 
distinct preanal corner. Claws with a basal spine. Vas deferens open- 
ing ventrally near base of claws. 

Distribution. Ubiquitous between 40° latitude N and S. USSR: 
Central Asia. 


7. Biapertura pseudoverrucosa N.N.Smirnoy, sp.n. 


Material. According to description. 

Female. Valves with rounded posterodorsal and posteroventral 
corner. Antennules reaching apex of rostrum. Plate of labrum sometimes 
with a denticle on the anterior margin. Postabdomen with 6—8 anal 
denticles. Lateral groups of setae present. Anal margin concave, with 
8-10 groups of setae. Preanal corner projecting, blunt, with setae. Claws 
with setae and with a basal denticle. Ocellus situated nearer to eye than 
to apex of rostrum. Length to 0.35mm. 


Key to Subspecies of B. pseudoverrucosa 


1 (2). Valve with lines, sometimes punctate, without tubercles ........ 
-.... ¢a. B.pseudoverrucosa pseudoverrucosa N.N.Smirnov, ssp.n. 

2 (1). Valve with tubercles, without lines ..... time e C SE Te eee 
PRESS Voter Chicatsaey comet 7b. B.pseudoverrucosa verrucosa (Sars, 1901). 


7a. Biapertura pseudoverrucosa pseudoverrucosa 
N.N.Smirnov, ssp.n. (Figure 605) 


Daday, 1905:176—177, Plate XI, Figures 7,8 (Alona rectangula). 


Female. Valves with lines, sometimes finely punctate. 
Distribution. Paraguay (reported only by Daday). 


7b. Biapertura pseudoverrucosa verrucosa (Sars, 1901) 
(Figure 606) 


Sars, 1901:56—57, Plate IX, Figures 7, 7a (Alona verrucosa); Brehm, 
1933b:79, Figures 2,3 (A. alonopsiformis); 1937:504—507 
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FIGURE 605. Biapertura pseudoverrucosa pseudoverrucosa (after Daday, 1605) 


FIGURE 606. Biapertura pseudoverrucosa verrucosa, female: 


Pa — postabdomen, after Sars, 1901; Pb, AII — antenna, outer side, after Green, 1952; 
HS — after De Costa, 1964. 
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(A. verrucosa); 1938a:100, Plates By (A. verrucosa); Johnson, 
1956a:200—204 (A. verrucosa); Harding, 1957b:77—78, Figures 20—28 
(Ae, verrucosa); Goulden, 1966a:377 (A. ve rrucosa); 1966b:99, 
Plate 2, Figures 7,8,9 (A. verrucosa). 


Female. Posteroventral corner of valve rounded, without denticles. 
Valves with large tubercles, without lines. Antennules almost reaching apex 
of rostrum. Setae on antennae: 0—0—3/0—-1-—3. Plate of labrum with a 
denticle or an incision in middle of anterior margin. Postabdomen short. 
Dorsal margin of postabdomen curved. Anal corner projecting, situated in 
about middle of dorsal margin of postabdomen. Distal margin rounded. 
Anal denticles small. Lateral setae larger, about 10 on each side. Claws 
with a small basal spine. According to Brehm (1938a) the specimens with 
a denticle on the anterior margin of the labrum have a relatively shorter 
postabdomen which widens more strongly distally and the anal denticles are 
much shorter than in specimens without a denticle. In specimens with a 
denticle on the anterior margin of the labrum, the postabdomen bears 
isolated lateral spines. If the anterior margin of the labrum is smooth, 
the anal denticles are relatively large and have setae on the posterior 
margin and the postabdomen bears lateral groups of setae. Ocellus smaller 
than eye, situated nearer to eye than to apex of rostrum. 

Distribution. Indo-Malayan, Ethiopian, Neotropical regions. 


20. Genus Tretocephala Frey, 1965 
Prey, 1965a:153—154. 


Type species. Tretocephala ambigua (Lilljeborg, 1900). 

Body oval. Two broadly connected main head pores. Setae on antennae: 
0—0-—3/1-—1-—3; setae on basal and middle segments of endopodite of 
antennae well developed in the male and female. Antennules with a strongly 
projecting lateral tubercle with a sensory seta. Head shield wide, short. 
Lateral pores situated near the main pores. Labrum almost square. 

Postabdomen elongate, with projecting distal corner. Anal groove short. 
Anal denticles in about 20 groups. Lateral setae also in about 20 groups, 
the distal seta longest in each group. Several groups of setae at the anal 
margin. Outer branch of endite of leg I of female with 3 setae, 2 of them 
long, the third about half as long. Vas deferens opening on ventral side 
of postabdomen on a process in the distal quarter. Claws with S-shaped 
basal spine with setae on the concave margin, with a relatively large seta 
in the middle. Valves gaping ventrally before the middle. Valves with 
setae on the ventral margin, area of gape with shorter setae. 


Key to Species of the Genus Tretocephala (Male and 
Female) 


12); = Postabdomen with straight dorsal imargin) ss 46 ene 


Mousey oie woe ee ee ae ee le a ambigouar (eillgeb orem tol 0) 
2.(1).. Postabdomen with concave dorsal marpin™ . .).)-9.). °c eee 
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FIGURE 607. Tretocephala ambigua, 
female, length 0.9mm (Lenkoran District, 
Mashikhanskii Istil', 25 May 1963): 


Pa — postabdomen; Pb — end of postabdomen 
of ephippial female, length 0.94 mm, pre- 
paration 339. 


FIGURE 608. Tretocephala ambigua, 
female (Lenkoran District, 25 May 1963): 


AIl — left antenna, outer side; AI — left 
antennule, outer side; HS — preparation 1231; 
HP — head pores. The dotted line shows the 
porous field which is darker. Length of main 


pores 27 p. 
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FIGURE 609. Arrangement of legs of female of Tretocephala ambigua 
(Lenkoran District, 25 May 1963, preparation 342) 


591 


(483) 


FIGURE 610. Tretocephala ambigua, female, left legs 
(Lenkoran District, 25 May 1963): 


IA ,II,1V,V — outer side; IB — outer branch of endite, inner 
side; III — inner side; s — sensilla. 
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1. Tretocephala ambigua (Lilljeborg, 1900 (Figures 607-614) 


Daday, 1888:101, Plate 2, Figures 29, 31 (Alonopsis elongata); 
Lilljeborg, 1900:440—442, Plate LXV, Figures 21-24 (Alonopsis); Sars, 
1903a:182, Plate VIII, Figures 2, 2a, 2b (Alonopsis); Gurney, 1905b:59—60, 
Figure 5 (Alonopsis); Bening, 1941:258—260, Figure 107 (Alonopsis); 
Sr4mek-Hugek et al., 1962:326—328, Figure 120 (Alonopsis); Herbst, 
1962:84, Figure 58 (Alonopsis); Frey, 1965a:154—162, Plate I, Figures 1— 
15 (Tretocephala); Smirnov, 1965a:121—134, Figures 11—16 (Alona). 


FIGURE 611. Tretocephala ambigua, FIGURE 612. Tretocephala ambigua, 
male, length 0.65 mm (Lenkoran District, 25 male (Lenkoran District, 25 May 1963): 
May 19638, preparation 1233) 


AI — left antennule, dorsal; All — left 
antenna, dorsal; HP — length of main pores 24 pL. 


Material. Numerous females from Lenkoran District (Mashikhanskii 
Istil') and Lake Kravtsevo (Stavropol' Territory). Several males from 
Lenkoran District. Preparations: MGU — females 332, 338, 342, 343, 344, 
345, 347, 348, 349, 1235, exuviae of female 1232, ephippial female 339, 
ephippium 1226, males 340,1233. ZIN — female 329, female exuviae 1230. 
Ph — female 333,1231. Professor Frey's collection (State of Indiana 
University, Bloomington, U.S.A.) female, male, ephippium, female exuviae 
(1421.19—1421.22). 

Female. Valve with rounded posterodorsal corner. Posteroventral 
corner rounded, without denticles. Ventral margin of valves with a row of 
setae passing posteriorly into a row of very short setae which continues on 
inner surface of posterior margin. Valves with irregular granules in 
concentric rows at the periphery. Head shield with rounded anterior and 
posterior margin. Two broadly connected main head pores, small pores 
situated laterally near the main pores. Head pores situated on an oval 

486 porous field which is darker than the other part of the head shield. 
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FIGURE 613. Tretocephala ambigua, male (Lenkoran 
District, 25 May 1963): 
Legs of left side: IA,V — outer side; IB — hook, high magnifica- 


tion; II, I1,IV — inner side. 
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Antennules not reaching apex of rostrum. One sensory papilla long, other 
sensory papillae shorter; sensory seta situated on a relatively large 
tubercle in middle of posterior margin. Maxillules with 3 pubescent setae, 
the middle seta larger (Lilljeborg, 1900). Setae on antennae: 0—0—3/1-—1-3. 

487 Labrum with rounded triangular process. Postabdomen almost uniformly 
wide. Dorsal distal end of postabdomen obliquely truncate. Dorsal distal 
corner rounded, slightly projecting in old females. Dorsal margin with 18— 
20 anal denticles which decrease in size proximally. Each denticle accom- 
panied by setae. Groups of lateral setae present. Claws with setae on the 
concave margin and with pubescent basal spine. Concave margin with a 
row of small setae and one larger seta in the middle. Ocellus smaller than 
eye, situated about halfway between eye and apex of rostrum. Lilljeborg 
(1900) stated that the legs of Alonopsis ambigua resemble those of 
A.elongata andthat A.ambigua is intermediate between the genera 
Acroperus and Lynceus (which is synonymous with Alona in 
Lilljeborg). However, Lilljeborg gave no description of the legs of 
Alonopsis ambigua. The authors illustrated the basal spine of the 
claw not S-shaped but straight in the female (Lilljeborg, 1900; Gauthier, 
1928a) and in the male (Berg, 1929-1931). It is necessary to mention that 
the base of the claws of T. ambigua has no dorsal tubercle with setae, 
in contrast to Acroperus elongatus. Ocellus smaller than eye. 


(486) 


FIGURE 614. Distribution: 


1—Tretocephala ambigua; 2—T.colletti. 


Legs typical for the genus. Outer branch of endite of leg I with 3 setae, 
2 of them long, the third hook-shaped and less than half as long. Exopodite 
of leg I with a seta which is longer than the longest seta on the outer branch 
of the endite. Exopodite of leg III with 7 setae, one of them 3 times as long 
as the longest of the other setae. The drawing shows a sensilla. Leg IV 
with setae of equal length. Leg V with a large lobe on the side opposite to 
the preepipodite. Epipodites with very short processes. Length to 0.94mm. 
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Male. Posterodorsal and posteroventral corner of valves rounded. 
Rostrum blunt. Two broadly connected main head pores. Antennules not 
reaching apex of rostrum. Setae of antennae: 0—0—3/1—1-3. Plate of 
labrum rounded. Postabdomen with a row of groups of anal denticles but 
without lateral groups of setae. Basal spine S-shaped, small. Paris (1916) 
illustrated a straight basal spine. Head pores resembling those of the 
female. Leg I with a hook and with setae opposite the apex of the hook. 
Apex of hook blunt, slightly serrated on the concave side. Outer branch 
of endite of leg I with 3 setae of nearly equal length. Exopodite of leg I 
with a seta which is longer than the setae on the outer branch of the endite. 
Other legs as in the female. Vas deferens opening ventrally some 
distance from the base of claws. Ocellus smaller than eye, situated about 
halfway between eye and apex of rostrum. Anterior side of endite with a 
brush of setae opposite the hook. Length to 0.75mm. 

Distribution. Palearctic. Southern European USSR, to the Ob' in 
the east. 
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FIGURE 615. Tretocephala colletti, female: 


Pa — after Sars,1895; AII,HS,C,L, Pb — after Frey, 1965a. 


2. Tretocephala colletti (Sars, 1895) (Figures 614-617) 


Sars, 1895:22—25, Plate 4, Figures 5—8 (Alonopsis); 1916:341—342, 
Plate XLI, Figures 1, la, lb (Euryalona); Brehm, 1958a:29, Figure 28 
(Eu ryalona sp.nov.); Frey, 1965a:162—165, Plate II, Figures 17—31 
(Tretocephala). 
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Material. According to description. 

Female. Maximum height before middle of body. Posteroventral 
corner of valves rounded, without denticles. Ventral margin of valve with 
setae and with a concavity before the middle. 
Valves without sculpture. Head shield with rounded 
anterior and posterior margin. Two main head 
pores, with a broad connection between them. 
Antennules almost reaching apex of rostrum. 
Plate of labrum rounded. Postabdomen narrow, 
tapering distally. Claws with a basal denticle. 
Anal denticles about 22, more numerous distally. 
Preanal corner indistinct. Claws with basal 
denticle and with setae on the concave margin. 
Intestine forming loops, with a caecum. Ocellus 
smaller than eye, situated about halfway between 
FIGURE 616. Tretocephala eye and apex of rostrum. Length 1.17mm. 


colletti, female (after Frey, Male. Posteroventral corner of valve rounded, 
ppp): without denticles. Antennules reaching apex of 

I — outer branch of endite of rostrum. Plate of labrum with rounded apex. 

leg I. Postabdomen with groups of lateral setae and with 


anal denticles in similar groups. Vas deferens 
opening ventrally some distance from base of 
claws. Claw with a basal spine. Intestine forming loops, with a caecum. 
Ocellus smaller than eye. Outer branch of endite of leg I with 2 long 
setae and a hook-shaped seta which is half as long; anterior side of endite 
of leg I with a brush of setae opposite the hook (Frey, 1965a). Length 
0.8mm. 
Distribution. South Africa. 


21. Genus Rhynchotalona Norman, 1903 


Sars, 1862b:289 (Alona, Harporhynchus); Herrick, 1884:114 
(section Leptorhynchus); Norman, 1903; Bening, 1941:271 (Rhyncho- 
talona, part); Herbst, 1962:89—90. 


Type species: Rhynchotalona falcata (Sars, 1862). 

Female with oval body. Posteroventral corner of valves rounded, 
with one or several denticles. Rostrum very long, directed posteroventrally. 
Two main head pores, with a broad connection between them. Antennules 
not reaching apex of rostrum. Setae on antennae: O-— 0-3/0-1-3. Endop- 
odite with swollen proximal segment. Postabdomen with anal denticles and 
lateral setae. Anal denticles not numerous, 2 distal denticles much larger 
than the others. Claw with a basal spine. Intestine forming loops, with a 
caecum. Eye about as large as ocellus. Vas deferens opening distally, 
ventral to base of claws. 

Six pairs of legs. Leg I with rows of setae on anterior side of endite. 
Leg II with 8 hook-shaped setae; seta 6 most strongly chitinized and 
pectinate, with strongly developed tubercles on the concave margin. Gnatho- 
base of leg II wide. Leg III with square exopodite with 5 setae posteriorly 


Sof, 
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FIGURE 617. Tretocephala colletti, male, left side, after Sars, 1895: 


AII — endopodite of antenna; L,P,I, Al — after Frey, 1965a. 


my 
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FIGURE 618. Rhynchotalona falcata, female, length 0.46 mm (Uglich Reservoir, 
23 July 1962): 


Pa — postabdomen; Pb — postabdomen, dorsal; HS — after Frey, 1962a. 
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and 2 setae on the dorsal side. Leg IV with oval exopodite with 6 setae. 
Leg V with oval exopodite with 4 setae. Leg VI in form of an oval lobe. 
Male smaller than the female, with modified leg I. One species. 


1. Rhynchotalona falcata (Sars, 1862) (Figures 618—621) 


Sars, 1862a:162 (Alona, Harporhynchus falcatus); P.E. Miller, 
1867:183, Plate IV, Figures 13,14 (Alona); Norman and Brady, 1867:387, 
Plate XVIII (Lyne eus falcatus); Hellich, 1877:94, Figures 52, 53 
(Alona); Birge, 1893:305, Plate XIII, Figures 9,10 (Alona); Lilljeborg, 
1900:488—492, Plate LXIX, Figures 22—26, Plate LXX, Figures 1-5 (Lepto- 
rhynchus falcatus); Herr, 1917:112—113, Figure 36; Bening, 1941:274— 
275, Figure 113; Frey, 1959:36, Figure 21; 1962a, Figure 21; Srdmek- 
HuSek et al., 1962:352—354, Figure 131; Herbst, 1962:90, Figure 70. 


FIGURE 619. Distribution of Rhynchotalona falcata 


Material. Numerous females from the Uglich and Rybinsk reservoirs; 
3 females from Lake Muolan- Yarvi on the Karelian Isthmus; 1 female from 
the Vychegda River; 3 females from Lake Karga (Chita Region); numerous 
males from the Rybinsk Reservoir. Preparations: MGU — female 715, 
ephippial female 1926, male 51. ZIN — female 540, ephippial female 2022, 
male 50. Ph — female 1732, male 1976. 

Female. Posterodorsal corner of valves only slightly below highest 
dorsal point. Posteroventral corner with a denticle. Ventral margin with 
setae, anterior setae longer. Rostrum very long, curved posteriorly. Two 
main head pores with a broad connection between them. Valves with lines. 
Posterior margin of antennules with a sensory seta distal to the middle. 
Antennae with a lateral seta at the base. Proximal segment of exopodite 
and both distal segments with spines. Exopodite with thick proximal seg- 
ment. Each segment of endopodite with 1-2 setae on the outer margin. 
Distal segments with 3 setae, one seta half as long as the others. Setae on 
antennae: 0—0—3/0—1-—3. Plate of labrum rounded. Abdominal segments 
with setae (Figure 618). 
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FIGURE 620. Legs of female of Rhynchotalona falcata (Uglich 
Reservoir, 23 July 1962): 


I, 11, V, VI — left legs, outer side; III — left leg, inner side; IIIB, IV — right 
legs, inner side. 


FIGURE 621. Rhynchotalona falcata,male, length 0.33 mm (Rybinsk 
Reservoir, Borok, 20 September 1965, preparation 51): 


R — preparation 50; P — preparation 51. 
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Dorsal margin of postabdomen with incisions in proximal part of anus 
between natatorial setae and angular process. Distal part of dorsal margin 
of postabdomen with 4—95 anal denticles, the distal denticles much larger, 
the proximal denticles small and indistinct in lateral view. Lateral row of 
setae extending from base of claws to proximal margin of anus. Eye and 
ocellus of about equal size. Ocellus situated nearer to eye than to apex of 
rostrum. Legs typical for the subfamily. Length to 0.55mm. 

Male. Posterodorsal corner of valves at level of dorsal margin of 
valve. Valves with convex posterior margin. Posteroventral corner with 
a denticle. Rostrum slightly widened distally with an incision at the apex. 
Anterior margin of antennules with a distal flagellum, posterior margin 
with a sensory seta and a papilla distally. Other sensory papillae situated 
on distal margin. Postabdomen without anal denticles. Row of lateral 
setae extending from distal end of postabdomen to anus. Claws with a basal 
spine. Leg I with a hook; outer branch of endite with 3 setae of nearly 
equal length. Vas deferens opening at base of claws, ventral to them. 
Ocellus larger than eye. Length to 0.4mm. 

Distribution. Holarctic Region. European USSR, Chita Region. 

Biology. Inhabits the bare littoral. 


Species incertae sedis 


Rhynchotalona dentata (P.E. Miller, 1867). P.E. Miller, 1867: 
179-180, Plate IV, Figures 6-7 (Alona dentata). 

According to Hellich (1877) this is Rhynchotalona falcata with 
broken rostrum. However,it should be remembered that the genus 
Leydigiopsis contains not only species with a long, posteriorly curved 
rostrum but also species with a rostrum which is short and directed 
ventrally. 

Rhynchotalona polonica (Dybowski and Grochowski, 1895:151) 
(Harporhynchus polonicus). Nomen nudum. 

Rhynchotalona striata Borutskiy and Bogoslovskiy, 1964. 
Borutskii and Bogoslovskii, 1964:109, 111,113,114. Nomen nudum. 


22. Genus Oxyurella Dybowski and Grochowski, 1894 


Dybowski and Grochowski, 1894:381; Daday, 1905:178 (Euryalona 
part); Birge, 1910:1045 (Odontalona); Bening, 1941:292—293 
(Oxyurella); Bergamin, 1941:162. 


Type species: Oxyurella tenuicaudis (Sars, 1862). 

Body oval. Posteroventral corner of valves rounded, without denticles. 
Rostrum blunt. Two separated head pores; one small pore lateral to the 
main pores, two small pores between the main pores (as described for 
O.longicaudis [Frey, unpublished datal,O. HO iMmblS elwlClilcy, Os lin gre il s 
ensis). Antennules not reaching apex of rostrum. Setae on antennae: 
0—0—3/1—1-—3. Postabdomen with anal denticles; 2—3 distal teeth distinctly 
larger than the others and with lateral setae. Claw with a diverging basal 
Spine situated some distance from base of claws. Postabdomen slightly 
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tapering distally. Intestine forming loops, with a caecum. Ocellus slightly 
smaller than eye. 

Leg V with a row of setae on anterior side of endite. Leg II of normal 
structure. Leg III with square exopodite with 7 setae, seta 7 much longer 
than the others. Leg IV with rounded exopodite with 6 setae. Leg V with 
large oval exopodite with 4 setae, one of them small and situated on the 
anterior side, the other three on the posterior side. 

Male smaller than the female. Vas deferens opening ventrally at 
base of claws. 


Key to Species of the Genus Oxyurella according to Females 


). Claw with one basal spine. 

). Anal denticles irregularly increasing in size distally. 

). Distal anal denticles much longer than the others. 

). Plate of labrum not pubescent ..... 1. O.tenuicaudis (Sars, 1962). 

)SMPlatctotlabrun pubescent .eseean wie 2. O. ciliata Bergamin, 1939. 

) Two distal anal denticles long, 3 following denticles shorter than 

the adjacent ones, then a row of denticles decreasing gradually in 

SUZ Cpe garni shy amon au sais cee raat tae OP 3. O.longicaudis (Birge, 1910). 

7 (2). Anal denticles regularly increasing injsize distally ines aeneeenees 
Bis eS wish, See ane UMC rarer ee ete ak Seem 4. O.wallaciana (Henry, 1919). 

8 (1). Claw with one large spine and several small accessory basal spines 

sore ic a hee ARLES IN SE 5. O. singalensis (Daday, 1898). 


Key to Species of Known Males of the Genus Oxyurella 


1 (2). Antennules not TOSELELMN AS BIDS OF IGOGECHIEN 6.5 6 o 5 6 1. O. tenuicaudis. 
2 (1). Antennules reaching apex of rostrum ......... 5. O. singalensis. 


1, Oxyurella tenuicaudis (Sars, 1862) (Figures 622—625) 


Schoedler, 1858:27 (Camptocercus alonoides, (without description 
or drawings); Sars, 1862b:285-286 (Alona); Schoedler, 1862:24, Plate I, 
Figures 8, 9,10 (Alona camptocercoides); 1863:24—25, Plate I, 
Figures 8,9, 10 (Alona camptocercoides); Norman and Brady, 1867: 
25, Plate XIX, Figure 3 (Lyne eus); P.E. Miller, 1867:179, Plate Tie hwo 
ure 20, Plate III, Figure 24 (Alona); Matile, 1890:43-44, Figure 33 
(Alona); Klocke, 1893:386 (Alona fennicaudis); Dybowski and 
Grochowski, 1895:151; Lilljeborg, 1900:461—465, Plate LXVIII, Figures 2—8 
(Lynceus); Daday, 1905:178, Plates 11, 12,13 (Euryalona); Birge, 1910: 
71, Figures 5, 6 (Odontalona); Bening, 1941:293—295, Figure 121; 
Harding, 1957b:74—75, Figures 17,18,19; Brehm, 1959b:7; Frey, 1960:695, 
Figure 11; Sramek-HuSek et al., 1962:332—333, Figure 122 (Alona); Herbst, 
1962:86—88, Figure 62 (Alona); Goulden, 1966b:93, Plate I, Figure 11. 


Material. Numerous females from the Ivan'kovo Reservoir, 
Shumarovka River (tributary of the Rybinsk Reservoir), ponds of the Yakot' 
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FIGURE 622. Oxyurella tenuicaudis, female, length 0.44 mm: 


HP, La — Shumorovka River, 2 August 1962; Lb — Ivan'kovo Reservoir, 21 July 1962; 
P,C — Shumorovka River, 2 August 1962; R, AI, AII — rostrum with antenna and 
antennule, dorsal (Ivan'kovo Reservoir, 21 July 1962). 


IV 


FIGURE 623. Legs of female of Oxyurella tenuicaudis (Ivan'kovo Reser- 
voir, 21 August 1962): 


I, III — left legs, outer side; II,IV — left legs, inner side; V — right leg, outer side. 
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FIGURE 624. Oxyurella tenuicaudis, male, length 0.37 mm (southwestern 
Kyzylkum, 45 km from Nurata, 20 October 1962, preparation 2165) 


FIGURE 625. Distribution: 


1—Oxyurella tenuicaudis; 2—O.longicaudis; 3—O.singalensis. 


FIGURE 626. Oxyurella ciliata, 
female (after Bergamin, 1941) 
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fish farm, southwestern Kyzylkum; one female from Lake Kravtsevo in 

the Stavropol' Territory; 2 females from the Terek delta; several females 
from lakes in the Aktyubinsk and Dzhambul regions. Two males from the 
southwestern Kyzylkum. Preparations: MGU — female 634, female with 
retained molted valves 636, male 2165. ZIN — female 632, male 2166. 

Female. Posterodorsal corner of valve slightly below highest point 
of dorsal margin. Posteroventral corner rounded, with a row of spinules 
on the inner side. Valve with longitudinal lines. Ventral margin of head 
S-shaped. Rostrum short, slightly pointed, directed ventrally. Two main 
head pores situated in median line of head shield; 2 small pores between 
the main pores, 2 additional pores lateral to the small pores. Some speci- 
mens retain the discarded valves (Ivan'kovo Reservoir, 21 July 1962 
preparation 636). Antennules not reaching apex of rostrum. Setae on 
antennae: 0—0—3/1—1-—3; spines: 1—0—1/0-—0-1. Proximal segment of 
endopodite of antenna with a short seta which is, however, longer than the 
segments of the endopodite. Labrum broadly rounded. 

Ratio of length:width of postabdomen about 3. Postabdomen narrowing 
distally. Anal denticles 10—20, the last denticle followed by a small spinule 
near the claws. Distal anal denticles very large. Small groups of lateral 
setae. Claws with a long basal spine. Ocellus smaller than eye, situated 
nearer to eye than to apex of rostrum. Legs closely resembling those of 
species of Alona. Outer branch of endite of leg I with 3 setae of different 
length (Figure 116,B). Exopodite of leg I with a seta which is longer than 
the longest seta on the outer branch of the endite. Length 0.6mm. 

Male. Posteroventral and posterodorsal corner of valve rounded. 
Valve with longitudinal lines. Antennules not reaching apex of rostrum. 
Anterior margin of antennules with a flagellum distally. Postabdomen 
without anal denticles, with lateralsetae. Claw S-shaped, with a basal spine. 
Vas deferens opening ventrally at base of claws. Ocellus smaller than 
eye. Length to 0.45mm. 

Distribution. Holarctic Region. European USSR, to the basin of the 
Lena and the Syrdar'ya in the east. 

Biology. Monocyclic regardless of duration of vegetation season 
(Vereshchagin, 1912b). 


2. Oxyurella ciliata Bergamin, 1939 (Figure 626) 


Bergamin, 1931. MS. Estudio systematico des Cladocera des aquas 
do municipio de 8. Paulo. These inaugural; Bergamin, 1939, Plate II, 
Miguige 5 elO4 ts 62Zh63, Hisume 1. 


Material. According to description. 

Female. Body oval. Valve with rounded posterodorsal and postero- 
ventral corner. Antennules not reaching apex of rostrum. Plate of labrum 
broadly rounded, with setae on the anterior margin. Anal denticles 15-16. 
Lateral setae present. Length 0.44mm. 

Male. Unknown. 

Distribution. S&o Paulo (Brazil). 
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FIGURE 627. Oxyurella longicaudis, female, length 0.71 mm (Corrientes, 
Argentina, January 1967, preparation 1978) 


12) 
FIGURE 628. Postabdomen of male of FIGURE 629. Oxyurella wallaciana, 
Oxyurella longicaudis (after female (after Henry, 1919) 


Brehm, 1938a) 


FIGURE 630. Oxyurella singalensis, female (Lake No, White Nile, 15 February 1964): 


L,P,C — preparation 2064; AII — left antenna, inner side. 
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496 3. Oxyurella longicaudis (Birge, 1910) (Figures 625, 627, 628) 

; Daday, 1905:178—180, Plate XI, Figures 12, 13 (Euryalona tenui- 
caudis); Birge, 1910:1045—1048, Plate LXXI, Figures 3, 4,7 (Odont- 
alona); Brehm, 1938a:100, Plate 5; 1956:225, Plate 3; Goulden, 1966b:93, 
Plate I, Figure 10. 


Material. Five females from Corrientes (Argentina). Preparations: 
MGU — female 1978. ZIN — female 1340 (with not discarded valve). 

Female. Rostrum pointed. Antennules not reaching apex of rostrum. 
Esthetascs of uniform length. Plate of labrum with pointed apex. Post- 
abdomen long, narrowing distally. Anal denticles about 16, long, short 
proximally. Two distal denticles much longer than the others, terminal 
denticle with setae on the concave margin. The following 3 denticles slightly 
shorter than the others. Lateral groups of setae present, but not in lateral 
part of postabdomen (Figure 627). Claw with a basal spine situated at Bas 
of length of claw from the base. Ocellus smaller than eye, situated nearer 
to the eye than to apex of rostrum. Length 0.62mm. 

Male. Postabdomen without anal denticles, with groups of lateral setae. 
Claw with one basal spine, with setae proximal to the spine. 

Distribution. Neotropical Region. 


4. Oxyurella wallaciana (Henry, 1919) comb.n. (Figure 629) 
Henry, 1919:472—474, Plate XLI, Figures 7,8 (Alona). 


Material. According to description. 

Female. Posteredorsal and posteroventral corner rounded. Valves 
irregularly punctate. Ventral margin of valve with setae. Antennules not 
reaching apex of rostrum. Plate of labrum rounded. Postabdomen narrow- 
ing distally. Anal denticles about 15, decreasing in size proximally. Claw 
with a basal spine half as long as the claw. Ocellus as large as eye, 
situated nearer to eye than to apex of rostrum. Length 0.49mm. 

Male. Unknown. 

Distribution. Southeast Australia. 


7 
ae 5. Oxyurella singalensis (Daday, 1898) (Figures 625, 630-632) 

Daday, 1898:43—45, Figure 20 (Alonopsis); 1910b:135—136, Plate 7, 
Figures 21, 22 (Alonopsis); Grochmalicki, 1915:226—227, Plate 6, Fig- 
ures 8a,b (Alonopsis lomnicki); Brehm, 1934a:66, Figures 12,13 
(Alona gauthieri); 1953b:338—339, Plates 103-105 (lindbergi). 


Material. Numerous females from the White Nile. Preparations: 
MGU — female 2064. ZIN — female 2065. Ph — female 2067. 

Female. Valve with dots and with lines parallel to the ventral margin. 
Antennules almost reaching apex of rostrum. Esthetascs of almost equal 
length, slightly shorter than antennule. Setae on antennae: 0-0—3/1-1-3; 
spines 0—1—0/0—0-1 (Figure 630). Plate of labrum with slightly pointed 
apex, anterior margin not pubescent. Two separate main head pores, 
situated behind each other in median line of head shield. Four small pores, 
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2 of them between the main pores; 1 behind the other, the other 2 laterally 
about halfway between the main pores. Distance between small lateral 
pores about equal to that between the main pores. 


(496) 
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FIGURE 631. Legs of female of Oxyurella singalensis (Lake No, 
White Nile, 15 February 1964): 


I — right leg, inner side; II, II,IV — right legs, outer side; V — left leg, 


outer side. 


Postabdomen slightly narrowing distally. Distal anal denticle the 
longest, followed distally by a short curved denticle. To 16 anal denticles, 
decreasing in size proximally. A 


small denticle distal to this row. 
Lateral setae present. Claws with 
3—4 basal spines. Ocellus half as 
large as eye, about twice as near to 
the eye as to apex of rostrum. 

Leg I with transverse rows of 
setules on the anterior side, distal 
setules thicker, Epipodite of leg I 
without process, as on the other legs. 
Leg II with oblong exopodite. Three 
of the scraping setae of leg II are short 
and pectinate, and 5 are longer and 
thin. Leg III with square exopodite 


Posterior side of exopodite with 5 setae, anterior seta sparsely 
Second seta feathered, 


FIGURE 682. Oxyurella singalensis, male 
(after Daday, 1898) 


with 7 setae. 
pubescent and slightly shorter than the second seta. 
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with sparse setules. Third seta very short. The following seta slightly 


longer, fifth seta very large and long. Dorsal side of exopodite with 2 short 
setae pointing in different directions. Leg IV with a large round exopodite 


- with 6 setae. Leg V with an oval exopodite with 4 setae, the anterior seta 


relatively small, sparsely pubescent. Length to 0.9mm. 

Male. Antennules reaching to apex of rostrum. Ventral margin of 
valves with a convexity in the middle; short marginal setae before the 
convexity, longer setae behind it. Valves indistinctly punctate. Post- 
abdomen uniformly wide, with a narrow incision at the base of the claws. 
Anal denticles 3, at the rounded dorsal end of the postabdomen. Ocellus 
distinctly smaller than eye. Length to 0.6mm. 

Distribution. Ethiopian and Indo- Malayan regions, Northeast China. 


Nomina nuda 


Oxyurella goplana Dybowski and Grochowski, 1895:151. 

Oxyurella lithuanica Dybowski and Grochowski, 1895:1951. 

OFaynuen ia! tenuicaudis var. polonica Dybowski and Grochowski, 
1895:151. 


23. Genus Euryalona Sars, 1901 


Daday, 1898:45 (Alonopsis); Sars, 1901:80—81; Daday, 1910b:134; 
Sars, 1916:341. 


Type species. Euryalona orientalis (Daday, 1898). 

Posterodorsal and posteroventral corner of valves rounded, without 
denticles. Valve with indistinct sculpture. Head shield with blunt rostrum 
and rounded posterior margin. One main pore. Postabdomen narrow, with 
anal denticles and lateral setae. Anus situated in proximal part of post- 
abdomen. Ocellus smaller than eye. 

Male smaller than the female. Vas deferens opening in middle of 
ventral side of postabdomen. 


Key to Species of the Genus Eur yalona according to Females 


1 (4). Postabdomen slightly curved. 

Za) peeVientral manpimofjvalvesusiightly (concave aii. (5h 25: 
re aN aegis) Miter at eran tats, Alka: pte ayier tate 1. E. orientalis (Daday, 1898). 

3 (2). Ventral margin of valves deeply Concave” iii sil. ition) yeti oe ones 
5b oh bre Ea ER Re oP LORDS ROUT) OCNS 2. E.fasciculata Daday, 1905. 

PEC eieostabdomen not Curved) ca stole t ei yas) hee) orien 
MADER uN oi Sadler) nan teey teas. is 3. E. brasiliensis Brehm and Thomsen, 1936. 


1. Euryalona orientalis (Daday, 1898) (Figures 116, 633-637) 


Daday, 1898:45—48, Figures Baba Ae (Alonopsis orientalis); Sars, 
1901:81—84, Plate XII, Figures 1, la—h (occident alis); Daday, 
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1905:180—181, Plate XI, Figures 14,15 (orient alis); 1910b:134—135, 
Plate 7, Figures 18,19, 20 (orientalis); Gauthier, 1930:100—101, Figure 
(orient alis); Brehm, 1939a:8—9; 1951c:85, Figures le, f, g; Harding, 
1957b:73—74, Figure 16 (occidentalis). 


FIGURE 633. Euryalona orientalis, female, length 0.79 mm (White Nile, Um-Arda, 
11 April 1964, preparation 1950): 


P — postabdomen, ventral, after Sars, 1901. 


Material. Numerous females from upper reaches of White Nile: 4 
females from Corrientes (Argentina). Preparations: MGU — female 1950. 
ZIN — female 1018. Ph — female 1795. 


FIGURE 634. Euryalona orientalis, 
female: 


L, Al — White Nile, at Tonga, 2 January 
1949; HS — after Frey, 1965a. 


Female. Posteroventral corner of valves rounded, without denticles. 
Ventral margin with a blunt process before the middle. Margins of valves 
with several concentric rows of weak dots. Anterior margin of valves with 

499 short setae. Middle of ventral margin of valves with strong setae beginning 
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q some distance from the margin. Head shield with blunt anterior and 
‘yyounded posterior margin. A single main head pore which is sometimes 
absent, small pores situated lateral to the main pore (Frey, 1965). Anten- 
“nules reaching apex of rostrum. Plate of labrum with convex anterior 
margin and blunt apex. Postabdomen narrow, slightly curved. Preanal 
corner distinct. Distal end of postabdomen with a rounded process 
“separated by an incision from the base of the claws. About 20 anal denticles, 
decreasing in size proximally. Claws with setae on proximal half of con- 
“eave part and with a basal spine. Ocellus situated halfway between eye 

and apex of rostrum. 
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FIGURE 635. Legs of female of Euryalona orientalis (White Nile): 


I, 11 — right legs, outer side; III,1V,V — left legs, outer side. 


Leg I with transverse rows of setae on anterior side of endite. Outer 
branch of endite with 3 setae of different length (Figure 16s) sj ebhe lars cie 
seta strongly chitinized, with denticles on the concave side. Exopodite of 
leg I with a seta which is much longer than the longest seta on the outer 
branch of the endite. Leg II with an elongate exopodite with an apical group 
of setae. The longest of the setae on the endite of leg I (near ventral 
01 margin of valve) is straight, brushlike, with setules directed toward ventral 
side of valve. Following 4 setae curved, moderately long. The 3 setae 
near the gnathobase pectinate, gradually decreasing in length. Gnathobase 
narrow, oblong. Leg III with oval exopodite with 5 setae on the posterior 
side and 2 setae on the dorsal side. Both anterior setae on the posterior 
margin slightly pubescent. Seta 7 large. Leg IV with rounded 
exopodite with 5 setae. The 2 anterior setae bare, then follow 2 
long feathered setae and after a long interval another 2 feathered setae 
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(shorter than the preceding two). Leg V with rounded exopodite with 3 
feathered setae on the posterior side. Anterior side of exopodite with long 
thin, not feathered seta (not illustrated by Sars, 1901). Length to 1mm. 


(499) 


FIGURE 636. Euryalona orientalis, male: 
a — after Sars, 1901; b,P — after Daday, 1898. 


Male. Posteroventral corner of valves rounded, without denticles. 
Ventral margin of valves with a convexity before the middle; margin of 
valve curving anterodorsally before the convexity. Antennules reaching to 
apex of rostrum. Postabdomen slightly curved. Preanal corner distinct. 
Anal margin concave. Anal denticles and lateral setae present. Claws 
with setae on the concave margin and with a basal denticle. Vas defe- 
rens opening ventrally, some distance from base of claws. Length 0.7mm. 

Distribution. Indo-Malayan, Ethiopian, Neotropical regions; shore 
of Gulf of Mexico; Northeast China. 


2. Euryalona fasciculata Daday, 1905 (Figure 638) 
Daday, 1905:181—183; Plate XII, Figures 5—10. 


Material. According to description. 

Female. Valves with granulate surface. Posterodorsal and postero- 
ventral corner of valves rounded. Posterior margin of valves convex. 
Antennules almost reaching apex of rostrum. Sensory seta situated ona 
process on the outer margin. Antennae with 7 setae. Plate of labrum with 
rounded apex. Postabdomen narrowing distally. Posterodorsal corner of 
postabdomen produced, with 5—6 long denticles; proximal to them a group 
of anal spinules. Fourteen—sixteen groups of setae laterally. Claws 
Slightly curved, with hairs on the whole concave margin and a larger seta 
in the middle. One basal spine. Length to 0.9mm. 

Male. Anterior margin of valves with a rounded convexity. Antennules 
almost reaching apex of rostrum. Postabdomen with 7 spines on the 
produced posterodorsal corner. Anal denticles 14, accompanied by 1—2 
setae. Vas deferens opening ventrally, some distance from the base of 
the claws. Length to 0.6mm. 

Distr i bution waragualy. 
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FIGURE 637. Distribution of Euryalona orientalis 


FIGURE 638. Euryalona fasciculata, female and male (after Daday, 1905) 


FIGURE 639. Euryalona brasiliensis, 
female, (after Brehm and Thomsen, 1936) 
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3. Euryalona brasiliensis Brehm and Thomsen, 1936 
(Figure 639) 


Brehm and Thomsen, 1936:215—216, Plates 3, 4. 


Material. According to description. 

Female. Antennules not reaching apex of rostrum. Ventral margin 
of valves with a few large setae in the anterior half. Postabdomen narrow- 
ing distally, not curved. Lateral setae absent. Anal denticles 8—9, 3 distal 
denticles large. Dorsal distal corner of postabdomen not produced. Con- 
cave side of claw with a row of setae ending in a larger seta in middle of 
claw. Hook-shaped seta on leg I without denticle in the middle. 

Male. Unknown. 

Distribution. Recife (Brazil). 


24. Genus Indialona Petkovski, 1966 
Petkovski, 1966:157—165. 
iors pecies: Wnidvalionay sianalpia tii etkovsikisplho Gor 


Head shield with rounded anterior and posterior margin and with a single 
main pore. Mandibles situated between head shield and valves. Post- 
abdomen tapering toward base of claws without forming a dorsal corner. 
Postabdominal armature consisting of 4—5 groups of setae from the dorsal 
margin posteriorly and upward (i.e., on lateral surface of postabdomen). 
Claws with one basal spine. The systematic position of this genus is 
doubtful because of the insufficient description of the legs. 

We place in this genus some forms with a high body and characteristic 
head pores which are little known but are apparently single. 

These species resemble the type species in a number of characters, 
mainly the nearly circular body, the absence of denticles on the postero- 
ventral corner of the valves, the tapering postabdomen, the claw with a single 
basal spine, and the fact that the antennules do not reach the apex of the 
rostrum. 


Key to Species of the Genus Indialona according to Females 


1 (4). Postabdomen tapering toward base of claws but forming a distal 
dorsal corner. 


2 (3). Anailidenticles absent. Rostrumlishort. Wises fac ete eee 
Sten denn cuca roc : cio Helos elle wn tel ysanapath IPetkovsicimsloeG 
3 (2). Anal denticles pECsent IRoysireibam ION So Goo ooo oF OD OOD OO Oe 
Bs: MA ees eT Bal .. 2. I,annandalei (Daday, 1908) comb.n. 
Ane Bontendomea with ace. distal dorsal corner. 
5 (6). Anal denticles very small .... 3. I. globulosa (Daday, 1898) comb.n. 
6 (5). Anal denticles IR WONRS 5 G5 loc 4. I,.macronyx (Daday, 1898) comb.n. 
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1. Indialona ganapati Petkovski, 1966 (Figure 640) 
Petkovski, 1966:157—165, Plates 1—9. 


Material. Many females from Ahmedabad (India). Preparations: 
MGU — female 2187. ZIN — female 1210. Baroda University (India, 
Professor S. V. Ganapati) female 2190. 

Female. Valves with a pattern of small polygons. Posterior margin 
of valves about half maximum height. Posterodorsal corner distinct. 
Posteroventral corner rounded, without spinules. Ratio of length:height 
about 7.2:10. Valves with sparse setae on the ventral margin. Rostrum 
blunt. A single head pore, situated slightly farther from eye than distance 
between eye and ocellus. Antennules almost reaching apex of rostrum. 
Esthetascs of almost uniform length, as long as the rostrum. Setae on 
antennae: 0—0—3/1—1-—3. Seta of proximal segment small, reaching to apex 
of third segment. Mandibles short, thick. 


FIGURE 640. Indialona ganapati, female FIGURE 641. Indialona annandalei, 
(after Petkovski, 1966) female (after Daday, 1908a) 


Preanal and postanal parts of postabdomen of almost equal size. Exop- 
odite of leg IV 85yu wide, endite of leg IV also 854 wide. Legs IV and V 
smaller than the preceding legs. Ocellus smaller than eye, situated halfway 
between eye and apex of rostrum. Length to 0.30mm. 

Male. Unknown. 

Distribution. Ahmedabad (India). 
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2. Indialona annandalei (Daday, 1908) comb.n. (Figure 641) 


Daday, 1908a:328—329, Figure 3 (Euryalona); Shen and Sung, 1964:64, 
68 (Sinopleuroxus). 


Material. According to description. 

Female. Valves with projecting posterodorsal corner. Ventral 
margin produced before the middle. Surface of valves granulate. Anten- 
nule reaching to half of rostrum. Plate of labrum rounded. Postabdomen 
narrowing distally, with rounded apex. Anal spinules 12—14, accompanied 
by small spinules. Lateral groups of setae present. Claw with a basal 
spine. Intestine forming loops. Ocellus situated nearer to eye than to apex 
of rostrum. Lengthto 1mm. Placed provisionally in this genus until 
further study. 

Male. Unknown. 

Distribution. Eastern Tibet (only record in original description). 


3. Indialona globulosa (Daday, 1898) comb.n. 


Female. Body 1.3 times as long as high. Posterodorsal corner of 
valves distinct. Posteroventral corner rounded, without denticles. Rostrum 
blunt. Head shield with angular posterior margin. A single head pore. 
Head with undulate ventral margin (Figure 642). Plate of labrum with 
denticulate anterior margin and pointed apex. Postabdomen with distinct 
preanal corner. Anal margin concave, with setae. Anal denticles very 
small. About 11 lateral spines. Legs typical for the genus. Leg IV with 
rounded exopodite with 6 setae, seta 6 the smallest. Length to 0.4mm. 

Male. Unknown. 


Key to Subspecies of I. globulosa according to Females 


1 (2). Valve with distinct lines... 3a. I. globulosa globulosa (Daday, 1898). 
2(1)2) Walvetwaith barely visible limesie ) 2a si ene i. ee aes en ae 
nila ah Oda ce Sore itor. rah a cep eies 3b. I. globulosa insulcata (Stingelin, 1905). 


3a. Indialona globulosa globulosa (Daday, 1898) 
(Figures 642-644) 


Daday, 1898:37—-38, Figure 16 (Alona globulosa); Sars, 1901:63—64, 
Plate X, Figures 6, 6a (Alonella sculpta); Daday, 1905:165—166, Plate 
X, Figures 8,9 (Alonella globulosa); Stingelin, 1905:353—354, Plate 12, 
Figures 24,25 (Alona sculpta); Brehm, 1956:225—226, Figure 4 
(Alona sculpta). 


Material. Numerous females from the White Nile. 

Female. Valves with distinct lines. According to Sars (1901), the 
lines are longitudinal in posterior half of valve, and transverse lines extend 
from the ventral line to the ventral margin of the valves; anterior half of 
valves with 6 lines parallel to anterior margin. Ventral margin of valves 
with a row of setae beginning behind the vertical lines. 
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FIGURE 642. Indialona globulosa globulosa, female, left side: 


Pa — after Daday, 1905; H,Pb — upper reaches of the White Nile at Tonga, 
2 January 1949; HS — after Frey, 1965a. 


FIGURE 643. Legs of female of Indialona globulosa 
globulosa (upper reaches of the White Nile at Tonga, 
2 January 1949): 


I,1V — left legs, inner side; II — right leg, inner side; II — 
right leg, outer side; V — left leg, outer side. 
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Distribution. Indo-Malayan, Ethopian, Neotropical and Nearctic 
regions. 


FIGURE 644. Distribution: 


1—Indialona globulosa globulosa; 2—I.macronyx. 


ace 3b. Indialona globulosa insulcata (Stingelin, 1905) 


(Figure 645) 


Stingelin, 1905:354, Plate 12, Figure 26, Plate 13, Figures 27, 28 (Alonel- 
la sculpta var. insulcata); Daday, 1910b:123—124, Plate 6, Figures 
11-13 (A. globulosa); Gauthier, 1951:75, Figures L,M (A. sculpta). 


Material. Numerous females from the White Nile. Preparations: 
MGU — female 104. ZIN — female 112. 

Female. Valves almost without sculpture. Posterodorsal corner 
distinct, posteroventral corner rounded. Arrow of feathered setae on inner 
side of valves. Rostrum blunt. Lateral margin of rostrum with a 
characteristic incision. Antennules ending less than their length before 
apex of rostrum. Distal segments of antennae almost reaching apex of 
rostrum. Plate of labrum with convex anterior margin and blunt apex. 
Anterior margin of plate of labrum with several small denticles. 

Postabdomen narrowing distally. Anal denticles very small. Lateral 
setae in about 14 groups, distal setae projecting beyond margin of post- 
abdomen. Anal margin concave, preanal corner distinct. Claw with a basal 
spine and setae on the concave side. Ocellus smaller than eye, situated 
slightly nearer to eye than to apex of rostrum. Length to 0.44mm. 

Distribution. White Nile, Senegal, Saigon. 


4. Indialona macronyx (Daday, 1898) comb.n. 
(Figures 644, 646) 


Daday, 1898:35—37, Figure 15 (Alona). 
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FIGURE 645. Indialona globulosa insulcata, FIGURE 646. Indialona macronyx, 
female, length 0.44mm (White Nile, 19 April 1964, female (after Daday, 1898) 
preparation 104) 


FIGURE 647. Monospilus dispar, female, length 0.36 mm (Uglich Re- 
servoir, 23 July 1962) 
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Material. According to description. 

Female. Body 1.3 times as long as high. Valves with distinct postero- 
dorsal corner; posteroventral corner rounded, without denticles. Antennules 
not reaching apex of rostrum. Plate of labrum with convex margin and 
truncate apex. Ventral margin of valves slightly concave, with setae its 
whole length. Valve with lines which are connected in some places and 
with dots. Postabdomen narrowing distally, with an incision at the base of 
the claws. Anal denticles 12—14,large. Distal margin of postabdomen with 
a small denticle. Claw with a basal spine which is more than half as long 
as the claw and with setae on the concave margin. Intestine forming loops. 
Ocellus half as large as eye, situated nearer to eye than to apex of rostrum. 
Length 0.8mm. 

Male. Unknown. 

Distribution. Indo-Malayan Region. 


25. Genus Monospilus Sars, 1862 


Fischer, 1854:427 (Lyne eus part); Sars, 1862a:123; Schoedler, 1863: 
75—76; Hellich, 1877:113; Herrick, 1884:119; Lilljeborg, 1900:578—580; 
Bening, 1941:339—340; Sramek-HuSek et al., 1962:339—401; Herbst, 1962: 
103—104. 


ype species; Monios pilus dispar sarsi'sé622 

Body oval. Rostrum blunt. One head pore (Frey, 1959, 1962a). Reticula- 
tion of valves in form of cells and longitudinal grooves. Antennules not 
reaching apex of rostrum. Setae on antennae: 0—0—3/0—1-—3; spines: 
1—0—1/0—0-1. Plate of labrum with undulate anterior margin. Post- 
abdomen short, with anal denticles. Postabdomen with 2 rows of groups of 
setae on each side. Claw with a basal spine. Intestine forming loops, with 
a caecum. Only ocellus present, eye absent. Molted valves usually not 
discarded, several margins of valves are therefore visible in form of con- 
centric lines. A single valve in the lst stage and in the autumn generation. 
Leg I with a row of setae on the anterior side. Leg II with 8 hook-shaped 
setae and a wide gnathobase. Leg III with square exopodite. Leg IV with 
a rather large exopodite with 6 setae. Leg V with oval exopodite with 
4 setae. 

Male smaller than female, with modified postabdomen and leg I. Leg I 
with a hook and a brush of setae opposite the hook on anterior side of endite. 
Vas deferens opening at base of claws, ventral to them. 


1. Monospilus dispar Sars, 1862 (Figures 647-651) 


Fischer, 1854:5, 427-428, Plate III, Figures 9—10 (Lyne eus tenui- 
rostris); Sars, 1862a:165—-166; Norman and Brady, 1867:52, Plate XIX, 
Figure 2, Plate XX, Figure 9 (tenuirostri s); P.E. Muller, 1867:196; 
Dybowski and Grochowski, 1895:153 (Kromaniensis syn.n., synonymized 
after examination of type material from the western Ukraine, at the L'vov 
University Zoological Museum, several specimens); Lilljeborg, 1900:581— 
984, Plate LXXVIII, Figures 26—31, Plate LXXIX, Figures 1—6; Brehm, 
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FIGURE 648. Legs of female of Monospilus dispar: 


I — right leg, outer side; II, III — right legs,inner side; IV,V — left legs, 
outer side. 


FIGURE 649. Monospilus dispar, male, length 0.34mm (Rybinsk 
Reservoir, Borok, 20 September 1963, preparation 1298): 


Pa — postabdomen; Pb — postabdomen, dorsal. 
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FIGURE 650. Legs of male of Monospilus dispar: 


I, IIA, V — right legs, inner side; IIB — exopodite of tight leg I, 
ventral; III — right leg, outer side (without exopodite); IV — right 
leg, outer side. 


FIGURE 651. Distribution of Monospilus dispar 
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1934a:75—76, Figures 30, 31; Bening, 1941:340—342, Figure 142; Frey, 
1959:41; 1962a, Figures 50, 51; SrAmek-HuSek et al., 1962:401—402, Fig- 
ure 151; Herbst, 1962:104, Figure 92; Chiang Sieh-chih, 1964:83; 
Sebestyén, 1965:210—211, Plate 6; Negrea, 1966a:150. 


Material. Numerous females from the Uglich and Rybinsk reservoirs; 
2 females from southwestern Kyzylkum. Numerous males from the Rybinsk 
Reservoir. Preparations: MGU — female 1433, male 1298. ZIN — female 
609, male 2008. Ph — female 183. 

Female. Posterodorsal and posteroventral corner of valves rounded. 
Rostrum blunt, directed anteroventrally. In contrast to the valves the head 
shield is apparently shed during the molt. Antennules not reaching apex 
of rostrum. Anterior margin of antennules with a sensory seta in the 
middle. Setae on antennae: 0—0—3/0—1-—3. Antennae with spines on 
proximal segment of exopodite and on both distal segments. Plate of 
labrum with convex and undulate anterior margin; inner margin with 
several setae. Maxillules with 3 pubescent setae, one of them smaller than 
the others. Postabdomen short. Preanal margin as long as postanal and 
anal margin together. Preanal corner protruding but not pointed. Anal 
margin with spinules, with several groups of setae laterally. Dorsal distal 
margin of postabdomen with 5—7 anal denticles and several lateral groups 
of setae. Claw with setae on the concave margin and with a basal spine. 
Fischer (1854) stated that young M. dispar have both an eye and an 
ocellus and that the ocellus disappears with age. However, examination of 
developed embryos showed that only an ocellus is present. Leg I with rows 
of setae on anterior surface of endite. Leg II with wide gnathobase with a 
row of hairs on the posterior margin. Legs II] and IV with small exop- 
odites. Leg V with an oval exopodite. Length, according to material from 
the Rybinsk Reservoir, 10 Aug. 1960, 0.28 (1st stage) to 0.47mm, minimum 
length of gravid specimens 0.35mm (3rd stage). 

Male. Height relatively lower than inthe female. Posterodorsal and 
posteroventral corner of valves rounded. Rostrum blunt. Antennules not 
reaching apex of rostrum. Antennules with a 2-segmented flagellum 
proximal to middle of anterior margin and with a sensory seta distal to the 
middle. Setae on antennae: 0—0—3/0—1-3. Plate of labrum with undulate 
anterior margin. 

Postabdomen short,narrowing. Preanal corner not protruding. Anal 
denticles absent. Postabdomen with groups of lateral setae in 2—3 rows. 
Claws with setae on the concave margin and with a basal spine. Leg I with 
transverse rows of setules on anterior side of endite. Hook present; a 
brush of hard setae distally on anterior side of endite opposite apex of hook. 
Outer branch of endite of leg I with 3 setae of uniform structure (Figure NTs 
Exopodite of leg I with a thin seta which is much longer than the longest 
seta on the outer branch of the endite. Vas deferens opening ventrally 
at base of claws. 

Distribution. Holarctic and Ethiopian regions. European USSR, 
Kyzylkum, Balkhash, Sakhalin and Kunashir Island. 

Biology. Inhabits the bare littoral. Molted valves usually not 
discarded. 
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FIGURE 652. Leydigiopsis curvirostris, female (after Sars, 1901) 


FIGURE 653. Legs of female of Leydigiopsis curvirostris (after Sars, 1901) 
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Nomen nudum 


Monospilus switezianus Dybowski and Grochowski, 1895:153. 


26. Genus Leydigiopsis Sars, 1901 
Sars, 1901:43). 


LWVj9S SOSSUSS Ss IAS 7CUSiOMES  Cwiew eo i ods Sevacy Ue) Oit 

Body oval. Head shield of female with long rostrum. According to the 
description of L.megalops, there are 2 main head pores with a broad 
connection between them (Goulden, 1966a). Antennules short, with obliquely 
truncate apex. Plate of labrum triangular. Postabdomen with a double 
row of anal spines and a row of lateral spinules on each side. Intestine 
with a double loop. 

Five pairs of legs (Sars, 1901). Leg I of normal structure. Leg II with 
little differentiated hook-shaped setae on the endite. Leg III with a square 
exopodite with 5 setae on the posterior side and 2 setae on the dorsal side. 
Leg IV with a rounded exopodite with 6 setae. Leg V with a large exopodite 
with 4 setae, one on the anterior side and three on the posterior side. 

Male. Smaller than the female, with modified leg I. 


Key to Species of the Genus Leydigiopsis according to Females 


iM@)eteRostrum very longecurvedsposteroventralliy ae ate eee 
6° cOMORB TGs QMOmEL MONCH ONBED 151 5.055 6 ‘oo uG 6-0. o 1. L.curvirostris Sars, 1901. 
2 (1). Rostrum longer than antennules by not more than their length. * 
3 (6). Rostrum longer than antennules by 1.5 times their length. 
4 (6). ©cellustsmatilerrthanseye! = 5). en. 2. L.brevirostris Brehm, 1938. 
DC eee Oceliusmargerthanteyerss 5 scsi a se 3p) Lemegalopsisarss 1) 90. 
6 (3). Rostrum longer than antennules by not more than their length 9 
06 O88 a Abd Oh GxOl Ovaeo nO Dg OOOO FD OOD 4. L.ornata Daday, 1905. 


1. Leydigiopsis curvirostris Sars, 1901 (Figures 652—655) 
Sars, 1901:44—46, Plate VIII, Figures 1-11. 


Material. According to description. 

Female. Valves highest in the middle. Posterodorsal and postero- 
ventral corner of valves rounded. Ventral margin of valves protruding 
before the middle. Rostrum very long, curved posteriorly. Fornices with 
slightly curved margin. Margin of valves with concentric rows of indistinct 
dots. Whole ventral margin of valves with setae. Antennae with a dense 
group of hairs on the basal segment. Endopodite slightly shorter than 
exopodite (when the antennae are directed posteriorly). The lower seta on 
the apical segment of the exopodite is longer than the two others and reaches 
to the posterior margin of the valve. 


* [There is apparently a mistake in the key. L.brevirostris has a short rostrum, "slightly longer than 
antennules" in the description.] 
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According to Brehm (1938a) the rostrum is 3 times as long as the 
antennules, i.e., distance from apex of antennule to apex of rostrum is twice 
as long as the antennule. Dorsal margin of postabdomen convex distal to 
the anus. Anal denticles 16—20, decreasing in size proximally. Distal 
end of postabdomen rounded. Preanal corner distinct. Claws with setae 
on the concave margin and with a basal denticle. Ocellus about as large as 
the eye. Leg II with uniform thin, hook-shaped setae. Leg III with a square 
exopodite with 2 setae on the dorsal side and 5 setae on the posterior side; 
the dorsal posterior seta twice as long as the others. Length 0.85mm. 

Male. Valves with rounded posterodorsal and posteroventral corner. 
Dorsal and ventral margin parallel. Rostrum shorter than in the female; 
antennules ending less than their length before apex of rostrum. Plate of 
labrum with pointed apex. Postabdomen not modified. Anterior side of 
endite of leg I with a brush of setae opposite the hook. Outer branch of 
endite of leg I with 3 thin setae. Ocellus nearly as large as eye. Length 
0.62mm. 

Disite butiosty Srazal: 


2. Leydigiopsis brevirostris Brehm, 1938 (Figure 656) 
Brehm, 1938a:101—102, Figure 8. 


Material. According to description. 

Female. Rostrum short, slightly longer than antennules. Esthetascs 
slightly projecting beyond apex of rostrum. Anterior margin of labrum 
smooth, with two groups of setae. Claws with a row of setae on proximal 
quarter of concave margin, setae increasing in size distally, and with a thick, 
short, basal spine. Ocellus smaller than eye. 

Male. Unknown. 

Distr ube lon ye Brazil 


3. Leydigiopsis megalops Sars, 1901 (Figure 657) 


Sars, 1901:46—47, Plate VIII, Figures 12-14; Goulden, 1966a:376—377, 
Plate 4, Figures D—H; 1966b:90. 


Material. According to description. 

Female. Posterodorsal corner of valves blunt. Posteroventral 
corner rounded, without spines. Valves with concentric rows of weak dots 
at the margin. Rostrum directed downward and slightly posteriorly. Head 
shield with rounded posterior margin and long (but not pointed) rostrum. 
Two broadly connected main head pores. Small pores situated near the 
main pores. According to Brehm (1938a) rostrum 1.5 times as long as the 
antennules, i.e., distance from base of antennules to apex of rostrum 1.5 
times the length of the antennule. Antennae with distal setae of the same 
length. Plate of labrum with a denticle on the anterior margin. Dorsal 
margin of postabdomen straight, distal to the anus. Apex of postabdomen 
rounded, protruding. Postanal part of postabdomen 3 times as long as wide. 
Anal denticles 20, decreasing in size proximally. Groups of lateral setae 
present. Anal corner slightly protruding. Claws with setae on the concave 
margin. Ocellus 3 times as large as eye. Length 0.8mm. 
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FIGURE 654. Leydigiopsis curvirostris, 
male (after Sars, 1901) 


FIGURE 655. Distribution: 


1—Leydigiopsis curvirostris; 2—L.ornata. 


GE 
FIGURE 656. Leydigiopsis FIGURE 657. Leydigiopsis megalops, 
brevirostris, female (after Brehm, female, left side: 


BOSSE) P — after Sars, 1901; HS — after Goulden, 1966a. 
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Male. Unknown. 
Distribution. Brazil. 


4, Leydigiopsis ornata Daday, 1905 (Figures 655, 658) 


Daday, 1905:187—188, Plate XII, Figures 1, 2,3; Brehm and Thomsen, 
1936:211, 213,217 (curvirostris); Brehm, 1937:510—511, Figures 6, 7; 
Goulden, 1966b:90—92, Plate I, Figure 7. 


FIGURE 658. Leydigiopsis ornata, female (after Daday, 1905) 


Material. According to description. 

Female. Valves with rounded posterodorsal and posteroventral 
corner. Anterior and ventral margin with setae. Valve with pattern of 
hexagons with granules inside them. Periphery of valves with 2 concentric 
rows of granules without hexagons. Antennules almost reaching apex of 
rostrum. According to Brehm (1937, 1938a, 1956) the part of the post- 
abdomen with spines is twice as long as wide. Anal denticles 13-16, with 
spines at the base. Claw with setae on the concave margin and with a row 
of setae at the base. Postabdomen with 14—15 anal denticles which become 
shorter proximally. Distal side of postabdomen with 3—4 spinules. Ten— 
twelve groups of setae laterally. Preanal corner distinct. Claws with 
setae in proximal half of concave margin and with a basal spine. Ocellus 
smaller than eye. Length to 0.63mm. 

Male. Unknown. 

Distribution. «Neotropical: Region. 
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TAXA NOVA IN 


Biapertura longinqua 


Biapertura pseudoverrucosa 


Biapertura rigidicaudis 


CRUSTACEA TOMO I FAUNAE URSS 
COMMEMORATA 
GENUS NOVUM 
Biapertura 
SPECIES NOVAE 
Camptocercus uncinatus 


Chydorus brevidentatus 
Kozhowia brevidentata 


SUBSPECIES NOVAE 


Alona pseudoverrucosa pseudoverrucosa Chydorus eurynotus caelatus 


Kozhowia gajewskajae 
K. kozhowi 


Acroperus titi 
Alonella jugosa 

A. unispina 

A. reticulata 
Biapertura affinis 
B. intermedia 

B. karua 

B. pseudoverrucosa 


MARES NOVI 


Kurzia_ longirostris 


COMBINATIONES NOVAE 


Ch. eurynotus brehmi 
Ch. eurynotus reticulatus 
Ch. nitidulus 

Ch. sphaericus latus 
Indialona annandalei 

I. globulosa 

I. macronyx 

Oxyurella wallaciana 


Camptocercus rectirostris serratunguis Pleuroxus laevis incertus 


Chydorus breviceps 


Acroperus bairdi 
Alona sp. Brehm, 1939 
A. longirostris 

A. minuta 

A. stagnalis 

A. whiteleggii 
Alonella kulezinskii 
Birgeia travassosi 


B. laevis pithyusus 


SYNONYMA NOVA 


Ch. sphaericoides 

Ch. tuberculatus 

Ch. lynceus 

Dunhevedia crassa var. interrupta 
Lynceus Nargielewiczii 

Monospilus cromaniensis 

Phryxura 

Ph. rectirostris 


Chydorus n. sp.? Brehm, 1936 Pleuroxus australis 


Ch. denticulatus Henry 
Ch. globiformis 

Ch. lynceus 

Ch. paradoxus 

Ch. rylovi 

Ch. pubescens 


bairdi Langhans 
csikii 

hamatus Baird 
. insigniter 
sinkiangensis 

. transylvanus 


OTTO ONS 
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ALPHABETIC INDEX OF SCIENTIFIC NAMES* 


abbreviata, Alona 156, 340, 393, 
abrau, Camptocercus rectirostris 434 
acanthocercoides, Alona 465 
acanthocercoides, Leydigia 28*, 55, 121*, 
143, 153, 156, 157, 450, 457*, 458, 
459*, 460 
Acantholeberis 38, 98 
Acrokurzia 429 
Acrokurzia lateralis 442 
Acroperinae 3 
Acroperus 3, 4, 14, 18, 40, 53, 76, 94, 92, 
94, 96, 98, 99, 109, 114, 116, 130, 160*, 
197, 201, 258, 336, 337, 400, 403, 487 
Acroperus alonoides 20*, 27*, 51*, 67%, 
86*, 90*, 95, 152, 199, 402, 403, 409, 
444*, 412*, 443% 
. angustatus 145, 403, 406, 408* 
. avirostris 403, 409, 410*, 444 
. bairdi 403 
. cavirostris 403 
. elongatus 15*, 16*, 17*, 19*, 24*, 22*, 
D2.) B05 AS, SileS B82, CO, Gi, GB, 
65*, 66, 67*, 78, 79*, 86*, 90*, 99, 109, 
AAAS ON 2024 2S A208 Mig3k 
NB, AD, a4, IS), sly slay”. Gy, als 
200, 401, 403, 413*, 415, 487 
A. elongatus elongatus 105*, 119*, 125%, 
413, 414*, 415*, 416*—419* 


396* 


>>> >ey 


A. elongatus jamaliensis 415 

A. harpae 15*, 17*, 28*, 40, 44*, 45*, 48, 
Oph OA boy beh GCOS Gil, Gree dO. Wile. 
Tay Une then (S 5 Shles Clo aGhls GA. Shy 
96*, 98, 99, 100, 101, 104, 105*, 106*, 
LOOM AM Oat AOR MS wee 
AAS 19 1205 124%. G28. e298 
132*, 133, 135, 136, 4138, 139, 140, 
142, 143, 144, 146, 147*, 148, 152, 
153, 156—159, 161, 199, 400—402, 
403, 404*, 408*, 445 

A. harpae angustatus 406 

A. harpae var. dispar 420 

A. harpae frigida 409 

A. harpae harpae 403 

A. harpae var. madiiensis 420 

A. harpae neglectus 409 

A. intermedius 415 

A. leucocephalus 403 


A. nanus 258, 266 

A. neglectus 403, 408*, 409, 410* 

A. sinuatus 403, 409, 410* 

A. striatus 403 

A. switezianus 420 

A. titi 403, 419* 

A. transylvanicus 403, 420 

. woinowiensis 420 

aculeata, Alona 348 

aculeatus, Lynceus 266 

aculeatus Pleuroxus 266 

acuticostata, Alona 359 

acutifrons, Alonella 259 

acutirostris, Disparalona 272, 273, 275*, 
276* 

adhaerens, Camptocercus 430 

aduncoides, Pleuroxus 257 

aduncus, Monoculus 221 

aduncus, Pleuroxus 15*, 19, 35*, 36, 48, 
oes Gile OS (o> 7a, 7, Os Ca Se). 
1005, A03*. 1045 1095 A A ie 
lds WO, Wr Wee, 4184, WSO. 138, 
139, 142, 144, 145, 148, 154, 157, 161, 
198, 217—219, 220, 221, 223* 

aduncus, Pleuroxus aduncus 83*, 89*, 
Oia ABS. AP PRPS. Das 

affinis, Alona 160, 471 

affinis, Alona affinis 474 

affinis, Alona quadrangularis 467, 474 

affinis, Biapertura 18*, 26*, 30*, 38, 42*, 
43*, 50*, 56, 58*, 59*, 60, 63, 65*— 
Nowa 715, ite Odeo, til, ci, GOR, Gil. 
9725995) 104) A0SE e109 Rad eee 
415—117, 120, 121*, 123*, 124, 129, 
130, 133, 184, 136, 1837—140, 142, 143, 
144—146, 153, 154, 160, 200, 201, 402, 
466, 467, 468*—471* 

affinis, Biapertura affinis 467 

affinis, Ceriodaphnia 110 

affinis, Lynceus 467 

affinis, Pleuroxus 257 

africana, Alona rectangula 394 

africana, Leydigia 460 

albicans, Chydorus 3418 

alerandrovii, Chydorus 287 

alexandrovi, Chydorus sphaericus 43*, 280, 
285*, 287, 288*, 289* 


> 


* [Reproduced photographically from the Russian original. Page numbers refer to those of the original, 
which appear in the left-hand margin of the translation. ] 


Names of subfamilies, families and higher taxa in bold face; synonyms italicized; figures in boid 
face indicate the page with the description, figures with an asterisk the page with the drawings. 
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allaudi, Alona 395 

Alona 396 

Alona 3, 4, 14, 18, 40, 53, 60, 72, 99, 114, 
NSS. Ws, WG, OE Oils iiltels ys} 
D3), 2s, G24, Bros sey, asteys BAI; sila 
393, 396—398, 401, 420, 443, 450, 458, 
463, 465, 467, 479, 484, 487, 490, 493, 
496, 506 

lona abbreviata 156, 340, 393, 396* 

. acanthocercoides 465 

. aculeata 348 

. acuticostata 359 

. acuticostata var. tridentata 359 

. affinis 160, 467, 471 

. affinis var. affinis 471 

. affinis barbata 472 

. affinis dentata 472 

. affinis ornata 472 

. affinis f. tovelana 471 

. alluaudi 395 

. alonopsiformis 480 

. anglica 380 

. angulata 348, 395 

angusticaudata 396 

. archeri 155, 156, 340, 389*, 390 

. archeroides 155, 339, 387*, 388 

. arcuata 155, 338, 356, 357* 

. arenaria 373 

bairdii 395 

. barbulata 339, 382, 384*, 396 

. bicolor 339, 363, 364*, 365 

. bukobensis 13*, 358*, 365, 366* 

bukonensis var. subantarctica 388 

. cambouei 85*, 155, 159, 199, 339, 373, 

Slt, SIT, aise 

. cambouei var. patagonica 373 

. camptocercoides 493 

. cannellata 155, 339, 367*, 368 

. capensis 155, 338, 341, 345* 

. cilio-caudata 322 

. circumfimbriata 338, 340, 359*, 360 

clathrata 156, 339, 340, 382, 385* 

. coronata 3, 348 

> COSA Wo, Se, Bah Ws, O44. ane, 
66*, 68*, 79%, 80, 90*, 415, 147, 126, 
sisi, axe, date, Wels), awe aby Icy alasy 
156, 199, 339, 340, 361, 365, 371, 372*, 
See, S45 aia, Aly 

. crassicauda 155, 338, 356, 357* 

. davidi 79*, 155, 199, 339, 340, 368 

. davidi davidi 368, 369* 

. davidi iheringi 367*, 368*, 369*, 370* 

. davidi punctata 65*, 368, 370, 372* 

. diaphana 368, 369, 395 

. duoodonta 395 

. elegans arcuata 352, 258, 401, 415 

. elongata 258, 401, 415 

. esocirostris 444 

. estonica 364 

. estonica f. tuberculata 363 

. eucostata 349 

. eximia 339, 390* 

. falcata 258 

. fasciculata 339, 377* 

. fennicaudis 493 

. fulcata 340 

. gauthieri 497 

. glabra 377 

. glacialis 395 

. glacialis var. laevis 395 


>re>r>pare >see Fa >rr ra ra >a a bR> RRR RRR RR RD 


ALAR ERPS LLL PLR PRY PP Pp 
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. glacialis var. tuberculata 395 
. globulosa 504 


outtatageot ie bos e690 Sse tS. oD se 
133, 136, 138, 139, 142, 143, 146, 147, 
1502—154, 339, 340, 348, 363, 379, 380 


. gultata guttata 18*, 152, 380, 381* 
. guttata parvula 380, 381* 


guttata reticulata 380, 383* 


. guttata setigera 380, 383* 
. guttata spinulosa 380, 383* 
. guttata tuberculata 380, 382, 383*, 384* 


hardingi 155, 340, 395, 396* 


. harpularia 155, 338, 346, 347* 

. holdeni 155, 338, 359, 361* 

. theringi 361 

. Inermis 339, 371, 372*, 444 

. inkiti 19, 340, 391, 392* 

. inornata 348 

. inornata nalibokiana 395 

. inreticulata 339, 340, 377, 379* 
. intermedia 348, 349, 475 

. intermedia intermedia 475 

. intermedia var. minor 475 

. intermedia var. ornata 389 

. karelica 154, 339, 340, 387*, 388, 389* 
. kendallensis 156 

. kwangsiensis 479 

. labrosa 152, 153, 199, 154, 340, 398, 394* 
. lacustris 395 

. ladacensis 395 

. lepida 340 

. leydigii 450 

. lineata 348, 352, 3714 


longirostris 471 
macrocopa 13*, 156, 338, 340, 356, 357* 


. macrops 340 


macrorhyncha 398 
mascula 395 
microtata 156, 340, 391, 392* 


. milleri 95, 154, 339, 371, 372* 

. minuta 380 

. modesta 395 

. Monacantha 154, 156, 338, 340, 356, 


309, 396 
monacantha monacantha 357, 358%, 
359 


. monacantha tridentata 359, 360* 
. Moniezi 395 

. miilleri 379 

. neglecta 475 


oblonga 467 


. ornata 472 


ovata 395 
parva 156, 340, 391, 392* 


. poppei 338, 344*, 345*, 346 
. porrecta 395 
. protzi 14, 70*, 154, 339, 382, 384, 386* 


protzi protzi 384*, 386 

protzi schiklejewi 386, 387*, 388 
pseudanodonta 340, 390 
pseudanodonta anodonta 156, 390, 
391* 

pseudanodonta pseudanodonta 380 


, pulchella 143, 339, 373, 37o*, 376,377 
. pulchra 348, 352 

. pygmaea 258, 266 

. quadrangularis 16*, 40, 51*, 56, 58*, 


G3e sO 4eemOOn On SOU Ol meOOmmOnG 
O85g 025 A094 tine lace aioe 
126, 132*, 138, 141—145, 152, 153, 156, 


499, 2041, 337, 338, 340, 341*—344*, 
346, 402, 467 

. quadrangularis affinis 467, 474 

quadrangularis var. delaticiana 395 

. quadrangularis mrph. dilatata 340, 344 

Prectanoula a0 sos moon om) otal Oo. 
5, WS, MS: WS, WA, Si, 4145), 
153, 154, 156, 199, 338, 340, 346, 348, 
354, 376, 402, 475 

. rectangula var. africana 3914 

. rectangula f. angulata 395 

. rectangula var. bukobensis 365 

. rectangula caucasica 349 

rectangula coronata 348, 349, 350* 
rectangula elegans 348, 351%, 352 

. rectangula elegans arcuata 352 

. rectangula karelica 388 

. rectangula var. monacantha 359 
rectangula novae-zaelandiae 13*, 93*, 

BAS SoZ) OSM OOs 

. rectangula ornata 389 

. rectangula pseudopulchra 348 

. rectangula pulchra 348, 352, 354* 

. rectangula rectangula 90*, 346, 347*, 

348*, 349*, 350* 

. rectangula richardi 348, 349, 351* 

. Tectangula serrata 348, 354*, 359 

. rectangula var. tridentata 359 

. rectangula var. weltneri 365 

. reiseri 309 

. reticulata 444 

. richardi richardi 349 

. rustica 199, 338, 340, 360 

. rustica americana 361 

rustica rustica 358*, 361, 362*, 363* 

. Tustica tuberculata 361, 363*, 364* 

. sanguinea 114, 340 

. Sarasinorum 338, 343, 345* 

. sculpta 504 

. setosocaudata 145, 152—154, 338, 340, 

304*, 359 

. setulosa 339, 340, 376* 

. similis 395 

. socors 395 

. spinifera 467 

. stagnalis 346 

. striolata 155, 338, 356, 358* 

subantarctica 156, 339, 388 

. sulcata 340 

switeziana 395 

. tenuirostris 397 

. testudinaria 444 

. transversa 266 

. tuberculata 348, 395 

. verrucosa 395, 480 

. virago 339, 365, 366* 

. wallaciana 496 

. Weinecki 395 

. weltneri 154, 339, 340, 365, 366*, 367* 

. whiteleggii 467 

lonella 3, 4, 14, 53, 92, 114, 159, 160*, 
201, 215, 216, 218, 219, 258, 259, 270, 
Pag OUase. Zl Toy PUM OOS Oey Bes) 

Alonella acutirostris 259 

brachycopa 259, 271 

brasiliensis 274 

breviceps 259 

brevirostrata 318 

. clathratula 260 

dadayi 154, 156, 259 


>a SPAPARAAR SRS PRPS PRpS SaAPRP PSP SPREaRaRESS PPR PRR PR aRPR >> > 


SRR R DP 


davidi 258 

. dentifera 154, 156, 259, 268*, 269*, 270 

. diaphana 368 

POEs 55 (6) As. Bal, G5 Os, (4, 9. 

01, Oils MOl, OS, 4s, dO, de, 
124, 129, 138, 139, 143, 144, 146, 153, 
154, 156, 157, 204, 258, 259, 260 

. excisa Clathratula 260, 262* 

excisa excisa 84*, 104*, 198, 260, 261*, 

262* 

. excisa var. goplana 274 

. excisa var. miraticensis 274 

. excisa var. szczorsiana 271 

. exciSa var. wojnowiensis 271 

exigua 65*, 68*, 120, 129, 138, 143, 

152, 153, 156, 157, 259, 260, 263, 266 

exigua exigua 198, 262*, 263, 264%, 

265*, 266 

. exigua mutica 263, 266 

. fitzpatricki 271 

. globulosa 259, 504, 506 

granulata 259, 266, 268* 

hispanica 266 

. Jugosa 156, 259, 271* 

. karua 259, 479 

. karwa var. dentifera 479 

. kulezynskii 260 

. latissima 397 

. leei 271 

. lineolata 156, 259, 269*, 270 

. nana 49*, 53, 140, 142, 143, 146, 152, 

153, 156, 157, 198, 259, 260, 266, 

267* 

nargielewiczit 268* 

. hasuta 259, 269*, 270 

neumanni 273 

. nitidula 259, 297 

piasti 274 

pulchella 154, 259, 263* 

. punctata 368, 370 

. Ppygmaea 366 

reticulata 156, 259, 269*, 270 

. rostrata 259 

. rostrata var. kromanensis 274 

. sculpta 504, 506 

. sculpta var. insulcata 506 

. setosa 260 

. straiat 403 

. unispina 196, 260, 268*, 2741* 

loniceps, Camptocercus 429, 437*, 438, 
441*, 442* 

Aloninae 3, 14, 18, 33, 59, 60, 68, 72, 75, 
76*, 78—80, 91—94, 95*, 96—98, 99, 
101, 104, 108, 116, 120, 128, 156—159, 
160*, 161, 199, 201, 202, 216, 259, 336 

alonoides, Acroperus 20*, 27*, 51*, 67*, 
86* 90*, 95, 152, 199, 402, 403, 409, 
4A1*, 412*) 413* 

alonoides, Camptocercus 493 

alonopsiformis, Alona 480 

Alonopsis 3, 4, 160, 197, 396, 397, 400, 
401, 402, 415, 484, 487, 497 

Alonopsis ambigua 401, 487 

A. aureola 415 

A. elongata 160, 401, 402, 415, 484, 487 

A. elongata var. jamaliensis 415 

A. latissima 401 

A. tomnicki 401, 497 

A 

A 


>> >aabR>RERES S PEEPS PP > > 
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. media 397 
. orientalis 498 
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A. switeziana 420 

A. titi 401, 419 

americana, Alona rustica 364 

ambigua, Alonopsis 401 

ambigua, Tretocephala 58*, 61, 79*, 86*, 
90*, 95, 124*, 154, 200, 402, 480, 
482* —487 

anacanthina, Graptoleberis Wojnowiensis 
449 

Anchistropus 3, 55, 132, 147, 154, 160*, 
201k 2055 2465 329% 333 

Anchistropus emarginatus 43*, 49*, 53, 
54*, 100, 117, 143, 145, 146, 154, 157, 
199, 329, 333, 335* 

A. minor 100, 154, 333, 335* 

anglica, Alona 380 

angulata, Alona 348, 395 

angulata, Alona rectangula 395 

angustatus, Acroperus 145, 403, 406, 408* 

angustatus, Acroperus harpae 406 

angusticaudata, Alona 397 

annandalei, Indialona 502* 

ang Alona pseudanodonta 156, 390, 
391* 

Anomopoda 68 

archeri, Alona 155, 156, 339, 340, 389*, 390 

archeroides, Alona 155, 339, 387*, 388 

arcuata, Alona 155, 338, 356, 357* 

arcuata, Alona elegans 152 

arcuata, Alona rectangula elegans 352 

arenaria, Alona 373 

armatus, Pleuroxus 257 

assimilis, Pleuroxus 233 

atavus, Camptocercus 430 

augustus, Chydorus 329 

aureola, Alonopsis 415 

aurita, Scapholeberis 138 

australis, Camptocercus 200, 420, 435%, 
436*, 437* 

australis, Leydigia 53*, 80, 87*, 91*, 157, 
200, 450, 461*, 462, 464* 

australis, Leydigia australis 463 

australis, Pleurorus 231 

avirostris, Acroperus 403, 409, 410* 


baicalensis, Kozhowia 152, 153, 154, 200, 
420, 421*, 422*, 423, 426* 

bairdi, Acroperus 403 

bairdii, Alona 395 

bairdi, Pleuroxus 247 

bairdii, Pleuroxus 226 

balatonica, Leydigia 465 

balatonicus, Pleuroxus 241, 247, 246 

balatonicus, Pleurorus uncinatus 247 

barbata, Alona affinis 472 

barbata, Biapertura affinis 467, 472 

barbatus, Chydorus 110, 294 

barbatus, Lynceus 294 

barbulata, Alona 339, 382, 384* 

barroisi, Alona 395 

barroisi, Alonella 306 

barroisi, Chydorus 19*, 77*, 85*, 
455, 157, 277, 278, 279, 298, 301, 
302*—304* 

barroisi, Chydorus barroisi 199, 304 

barroisi, Pleurorus 301 

bartenevi, Pleuroxus 257 

Biapertura 14, 18, 160*, 336, 337, 466 

Biapertura affinis 18*, 26*, 30*, 38, 42*, 
34*, 50*, 56*, 58*, 59*, 60, 63, 65*— 


154, 


sito Tay Te ties ils ci BO, 7 Sxl. 


Sie roo me Odeo ODS eO9 ede tae. 
145—117, 120, 121*, 123*, 124, 129, 
130, 133, 134, 136—140, 142—146, 


153, 154, 160, 200, 201, 402, 466, 467, 
468* —471* 


B. affinis affinis 467 

B. affinis barbata 467, 472 

B. affinis dentata 467, 472* 

B. affinis elegantula 467, 472* 

B. affinis ornata 343*, 467, 471*, 472 

B. intermedia 41, 45*, 46*, 48, 95, 97*, 
142, 153, 154, 466, 475, 476* 

B. intermedia intermedia 475, 476* 

B. intermedia minor 475, 476* 

B. karua 79*, 85, 154—156, 200, 466, 
477* —479* 

B. kendallensis 200, 466, 473*, 474 

B. longinqua 466, 474* 

B. pseudoverrucosa 466, 480 

B. pseudoverrucosa pseudoverrucosa 480, 
481* 

B. pseudoverrucosa verrucosa 13*, 156, 
479, 480, 481* 

B. rigidicaudis 156, 200, 466, 475, 477* 

bicolor, Alona 339, 363, 364*, 365 

bicornutus, Chydorus 14, 77*, 199, 278, 
313, 314*, 315* 

Birgeia travassosi 394 

biserratus, Camptocercus rectirostris 430, 


434 
borealis, Camptocercus 436 
Bosmina 135, 136, 137 
Bosmina coregoni 138 
B. longirostris 110, 138 
Bosminidae 68, 196 
brachycopa, Alonella 259, 274 
brachyurum, Diaphanosoma 72, 
brasiliensis, Alonella 271 
brasiliensis, Euryalona 156, 498, 500*, 504 
brehmi, Chydorus eurynotus 306, 307 
breviceps, Alonella 259 
breviceps, Chydorus 278, 316, 317*, 318 
brevicornis, Pleuroxus trigonellus 226, 230* 


138 


brevidentata, Kozhowia 154, 420, 426*, 
427, 428 
brevidentatus, Chydorus 19*, 84*, 199, 


278, 315*, 316*, 318 
brevirostrata, Alonella 318 
brevirostris, Leydigiopsis 28*, 156, 511, 
512* 
brevirostris, Peracantha 252 
brevirostris, Pleuroxus truncatus 248, 252 
brevirostris, Pleuroxus trigonellus 226 
bukobensis, Alona 13*, 339, 358*, 365, 366* 
bukobensis, Alona rectangula 365 
Bythotrephes 109 


eaca, Pleuroxus 219, 220, 255, 256* 
caelatus, Chydorus 287 


caelatus, Chydorus eurynotus 306, 309, 
310* 

caelatus, Pseudochydorus globosus 329 

caelatus, Chydorus sphaericus 65*, 280, 


285*, 287, 289*, 290* 
caelatus, Chydorus sphaericus latus 287 
caelatus, Pleuroxus aduncus 2214 
Calanoida 137 
cambouei, Alona 85*, 155, 159, 199, 339, 
BiG. Bows Bi Bee - 
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camptocercoides, Alona 493 

Camptocercus 3, 4, 14, 18, 19, 40, 48, 53, 
(ey Uo. Uy Cul, GA So. Cll, SE slOie ale. 
128 mel29) ASO ASS, MOUs e201; = 350. 
337, 402, 420, 429 


Camptocercus adhaerens 430 


C. aloniceps 429, 437*, 438, 441*, 442 

C. alonoides 493 

C. atavus 430 

C. australis 200, 429, 435*, 436, 437* 

C. australis var. dadayi 438 

C. australis var. pavesii 436 

C. borealis 436 

C. caudatus 450 

C. fennicus 22*, 154, 429, 434*, 435*, 436 

C. latirostris 438 

C. lilljeborgi 177, 19*; 23*, 43*, 45*, 46, 
Bk 708) BI, Oe, OA, Soe, Be, Wo, 
Ma, MAO. Ma Se, 142. Alay4, aa, ZOO, 
429, 438, 443 

C. lilljeborgi dadayi 438, 441* 

C. lilljeborgi lilljeborgi 437*, 438, 439%, 
440* 

C. macrourus 438, 443 

C. macrurus 443 

C. oklahomensis 154, 157, 429, 442*, 443 

C. polyodontus 443 

Ge rectirostris ib 2429s oon On olite 
AQ, LO ABO. FS FS, OS, (Oe, 04, 
75, 79%, 80; 87*, 938*, 94, °96, 98, 99; 
1064 097 a AoA A205 183% 
136.) 1381405 1435 4444468 453) 
156, 157, 200, 2041, 429, 431*—433%*, 
443 

C. rectirostris abrau 434 

C. rectirostris biserratus 430, 434 

C. rectirostris var. lencoranica 443 

C. rectirostris Siklejevi 430, 434 

C. rectirostris rectirostris 430, 431*, 434* 

C. rectirostris serratunguis 430, 434 

C. rotundus 429, 438, 441* 

C. serratunguis 434 

C. similis 443 

C. uncinatus 87*, 93*, 429, 435*, 436, 437* 


cannelata, Alona 155, 339, 367*, 368 

capensis, Alona 155, 338, 341, 345* 

carolinae. Chydorus 278, 317*, 318 

caucasica, Alona rectangula 349 

caudatus, Camptocercus 430 

cavirostris, Acroperus 403 

Cercopagidae 196 

Ceriodaphnia 196 

Ceriodaphnia affinis 140 

C. laticaudata 138 

C. pulchella 138 

C. guadrangula 80, 138 

C. reticulata 110, 138 

C. rotunda 138, 139 

ceylonica, Leydigia australis 463, 465* 

ceylonicus, Chydorus 318 

chappuisi, Pleuroxus 242, 255 

Chydorina 3 

Chydorinae 3, 4, 14, 18, 33, 53, 59, 60, 
68, 72, 75, 76*, 77, 80, 91, 93, 94, 95*, 
96, 98. 99, 101, 104, 108, 116, 120, 
{i285 15 6= 15 9en OOk Glee OS 2048 
202, 215, 216, 326 

Chydorus 3, 4, 14, 53, 60, 63, 75, 76, 113, 
114, 128, 147, 160*, 197, 201, 245, 


ZG, Cal, 2a, AD, Bas), Bil, 7477 Abe, 
309, 318, 319, 328, 449 

Ch. albicans 318 

Ch. alexandrovii 287 

Ch. augustus 329 

Ch. barbatus 294 

Ch. barroisi 19*, 77*, 85*, 110, 154, 155, 


457, 277—279, 298, 3041, 302*—304* 
Ch. barroisi barroisi 199, 304 
Ch. barroisi laevis 301, 304* 
Ch. bicornutus 14, 77*, 199, 278, 313, 


314*, 34l5* 

Ch. breviceps 278, 316, 317*, 318 

Ch. brevidentatus 19*, 84*, 199, 278, 315*, 
316*, 318 

Ch. caelatus 287 

Ch. carolinae 278, 317*, 318 

Ch. ceylonicus 318 

Ch. ciliatus 14, 278, 279, 341, 312*, 313* 

Ch. claratus 458 

Ch. clavatus 458 

Ch. clelandi 318 

Ch. denticulatus 221, 231, 306 

Ch. dentifer 156, 278, 298, 311, 312* 

Ch. eurynotus 85*, 156, 157, 277—279, 
306 

Ch. eurynotus brehmi 306, 309 

Ch. eurynotus caelatus 306, 309, 340* 

Ch. eurynotus eurynotus 199, 306, 307*, 
308* 


Ch. eurynotus reticulatus 306, 308*, 309* 

Ch. faviformis 278, 313, 314* 

Ch. flavescens 306 

Ch. gibbus 40, 48, 75, 76, 77*, 78, 80, 
85*, 89*, 98, 99, 101, 4105*, 109) 
1411, 115, 134, 137—140, 142, 143, 
152, 154, 157, 199, 250, 297*, 298, 299*, 
300* 277, 278, 279 

Ch. gibsoni 318 

Ch. globiformis 329 

Ch. globosus 329 

Ch. globosus caelatus 329 

Ch. godeti 156, 278, 317*, 318 

Ch. herrmanni 155, 156, 278, 279, 290, 


29245293) 

Ch. hybridus 110, 4154, 156, 277—299, 
304*, 305*, 306, 316 

Ch. jugosus 271 

Ch. kallipigos 278, 309, 310* 

Ch. latifrons 318 


Ch. latus 142, 290 

Ch. latus var. coelatus 287 

Ch. leonardi 279, 280 

Ch. letourneuxi 254 

Ch. lynceus 280 

Ch. macquariensis 348 

Ch. minor 279, 280 

Ch. minutus 318 

Ch. mizxtus 294. 

Ch. nitidulus 278, 297* 

Ch. nomeralis 306 

Ch. ovalis 53, 108, 142, 143, 145, 157, 199, 
278, 279, 290, 291*, 292* 

Ch. ovalis var. ludwinowianus 318 

Ch. paradozus 329 

Ch. parvus 156, 278, 279, 311 

Ch. parvus laticornis 311 

Ch. parvus parvus 308*, 310*, 311* 

Ch. phintonicus 154, 155, 278, 301, 304* 
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Ch. piger 98, 145, 152, 153, 156, 157, 277— 
279, 292*, 294 

. piger grandis 294 

. piger nodulosa 294, 295, 296* 

. piger nodulosa perspique 295 

. piger nodulosa tenuissime 295, 296* 
. piger piger 294, 295*, 296* 

. pigroides 154, 157, 278, 279, 293*, 294 
speppel TOS 2992 2187304" 30or: 


. pubescens 3114 

. punctatus 287 

. robustus 311 

. Tugulosus 298 

. rylovi 290 

. simplex 224 

. sphaericoides 280 

. Sphaericus 18*, 27*, 36*, 40, 47*, 48, 

DAE fos IO OO Oo O4ee O72, Al 115: 

7a, Te, G0, Bil, GAA, G5 Boe, Oe. 

98, 99, 100, 104, 105*, 107*, 108, 109, 

141, 113—117, 118*, 119*, 120, 122*, 

2, M2 Ie AAS es SS iB. 

136—148, 152—154, 157, 161, 198, 201, 

Zi 2hoe 219" 328 

Ch. sphaericus alexandrovi 43*, 280, 285*, 
287, 288*, 289* 

Ch. sphaericus caelatus 65*, 280, 

Zoln2ooen 290% 

Ch. sphaericus coelatus 287 

Ch. sphaericus coelatus f. 

Ch. sphaericus favosa 287 

Ch. sphaericus latus 109, 280, 282, 284*, 
280* 


285%, 


287 


punctatus 


Ch. 
Ch. 
Ch. 
Ch. 
Ch. 


sphaericus latus caelatus 287 

sphaericus var. leonardi 287 

sphaericus mutilus 280, 286*, 

sphaericus nitidus 280, 287, 

sphaericus var. parvus 311 

Ch. sphaericus patagonicus 279, 280, 283* 

Ch. sphaericus pectinatus 19*, 280, 282, 
283*, 284* 

Ch. sphaericus plumatus 280, 286* 

Ch. sphaericus sphaericus 152, 280, 281*, 
282* 


287 
288* 


. Striatus 3418 

. thienemanni 294 

. thienemanni grandis 294 

. tridentatus 304 

. tuberculatus 287 
unispinus 274 

. ventricosus 278, 297*, 314 

. ventricosus var. dentifer 298 

ciliata, Leydigia 87*, 157, 200, 450, 454, 
455* —457* 

ciliata, Leydigia propinqua 454 

ciliata, Oxyurella 491, 493, 494* 

ciliatus, Chydorus 14, 278, 279, 311, 312%, 
313* 

cilio-caudata, Alona 322 

cilio-caudata, Dunhevedia crassa 320, 322*, 
323* 

circumfimbriata, Alona 338, 340, 359, 360* 

claratus, Chydorus 458 

clathrata, Alona 156, 339, 340, 382, 385* 

clathratula, Alonella 260 

clathratula, Alonella excisa 260, 262* 

clavatus, Chydorus 458 

clelandi, Chydorus 318 

coelatus, Chydorus latus 287 


colletti, Euryalona 157 
cola Tretocephala 154, 155, 484, 486¥*-- 
8* 


colombiensis, Dunhevedia odontoplax 324 
Conchostraea 3, 63, 159 

converus, Pleuroxus 247, 248 

cooki, Eurycercus 215 

cooki, Saycia 28*—30*, 32*, 33, 35*, 36, 


JON, cAb*  eaeeooe Hay (Ol Gos hss 
LAT elas Gos tos) s200*e 200s 2128 
213%, 214* 

coregoni, Bosmina 138 


Cornuella 197, 217, 219, 257 

Cornuella pamirensis 219 

Coronata, Alona 3, 348 

coronata, Alona rectangula 348, 349, 350* 

Coronatella 3, 4, 337, 346 

C. inornata var. nalibokiana 396 

C. similis 396 

costata, Alona, 15*, 50*, 53, 63, 64*— 
Xo, Os, 7, SO, SO, Wb, sly, Wz. 
ATE MGS HAS OM AB SHdoO 42 saan 
153, 156, 199, 339, 340, 361, 365, 371, 
S12 — Soe 402, 

costatus, Lynceus 371 

crassa, Dunhevedia 15*, 16*, 37*, 39*, 41*, 
ASS ie, Ala, ales OS Syl. SPAN), ay, 


324 

crassa, Dunhevedia crassa 319, 320*, 
SOME 22 

crassicauda, Alona 155, 338, 356, 357* 


Crepidocercus 319 

Crepidocercus setiger 320 

crystallina, Sida 42*, 80, 110, 138 

csikii, Pleuroxus 226 

Ctenopoda 73 

cunninghami, Eurycercus 212 

cunninghami, Kingia 212 

curvirostris, Leydigiopsis 53*, 80, 
157, 200,509, 510*; 514) 512* 

Cyclopoida 135, 137 


Dadaya 3, 72, 92, 159, 160*, 215, 216, 324, 
326 

Dadaya ocellata 326 

D. macrops 40, 56*, 80, 81, 83*, 94, 132, 
154, 156, 199, 324, 326*, 327*, 328* 

dadayi, Alonella 154, 156, 259 

dadayi, Camptocercus australis 438 

dadavi, Camptocercus lilljeborgi 438, 441* 

dadayi, Disparalona 272, 275*, 276*, 277 

Daphnia carinata turcomanica 110 

D. hyalina 139 

. longispina 76, 80, 93, 99, 110, 138 

. longispina longispina 94 

. pulex 93, 110, 138, 139, 145 

. Magna 75, 99, 100, 104, 142 

. sima 99 

variabilis 93 

Daphniidae 68, 72, 93, 98, 109, 134, 136, 
1374 141 158.4159." 1196 

davidi, Alona 79*, 155, 199, 339, 340, 368 

davidi, Alona davidi 368, 369* 

davidi, Alonella 259 

deflexa, Pleuroxus uncinatus 247 

delaticiana, Alona quadrangularis 395 

dentata, Alona affinis 472 

dentata, Biapertura affinis 467, 472* 

dentata, Rhynchotalona 491 

denticulatus, Chydorus 221, 231, 306 


156, 


Slelululol~ 
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denticulatus, Pleuroxus 55, 145, 156, 157, 
2195220), 229%, 23150232" 
dentifer, Chydorus 156, 278, 298, 311, 342* 
dentifer, Chydorus ventricosus 298 
dentifera, Alonella 154, 156, 259, 268%, 
269*, 270 
dentifera, Alonella karua 479 
diaphana, Alona 368, 395 
diaphana, Alonella 368 
Diaphanosoma brachyurum 72, 138 
dilatata, Alona quadrangularis 340, 344 
dispar, Acroperus harpae 420 
dispar, Monospilus 16*, 24*, 25*, 56%, 
7, Wd. WO) Wek, CO, GE, C23 Ga, WS), 
104, 106%, 1109; 444 44155 1116 18> 5 
129, 137, 138, 140, 142, 143, 145, 146, 
452, 453, 156, 457, 200, 2041, 505, 
506*, 507*, 508*, 509 
Disparalona 160*, 216, 259, 272 
Disparalona acutirostris 272, 273, 275*, 
276* 
De dadaylegii2ae2tomane (Omen Que 
D. rostrata 3, 38*; 42*, 38;°49*, 53, 59) 70, 
Tes Th, fla uly Gil) OO, AO, ail sal, 
129, 134, 137, 138, 140, 142, 145, 146, 
A584 e 156s Wore 197. 220167 2025) 213 
D. rostrata rostrata 31, 37*, 39*, 41*, 84*, 
88*, 92, 104*, 198, 273, 274*, 275* 
D. rostrata tuberculata 273, 276* 
Drepanothrix 38 
Dunhevedia 14, 36, 72, 93, 107, 108, 159, 
160*, 201, 215, 319 
D. crassa 15*, 416*, 37%; 39%, 41*, 49*, 
77*, 156, 157, 199, 319, 320, 322, 324, 
. crassa crassa 320*, 321*, 322* 
. crassa cilio-caudata 320, 322*, 323* 
. crassa dvihalliana 318, 320, 322, 323* 
. crassa eureticulata 320, 322 
. crassa interrupta 
. neglecta 322 
: oconton a PAK I~ AO, BO, Gye, sya s 
324 
. odontoplax var. colombiensis 324 
. podagra 319, 324, 325* 
. serrata 19*, 36*, 37, 39*, 80, 154, 199, 
319, 322*) 324, 325% 
. setigera 320, 322, 324 
. siedleckii 320 
. syrenopolitana 324 
duoodonta, Alona 395 
dvihalliana, Dunhevedia crassa 319, 322, 
323% 


Sisis)lojisish cls seelels 


elegans, Alona rectangla 348, 351*, 352 

elegantula Alona affinis 472* 

elegantula, Biapertura affinis 467, 472 

elongata, Alona 258, 401, 415 

elongata, Alonopsis 401, 402, 415, 484, 487 

elongatus, Acroperus 15*, 17*, 19*, 24%, 
22*, 28*, 30*, 48, 541*, 56*, 60, 64, 63 
65*—67*, 78, 79*, 86*, 90*, 99, 109, 
141, 115, 116, 120, 124, 128, 129, 133, 
131, 440, 142, 143" 525 545 15 7e 58) 
200, 401—403, 413*, 415, 487 

elongatus, Acroperus elongatus 105*, 119*, 
125*, 413, 414*, 415, 416*, 417%, 
418*, 419* 

elongatus, Lynceus 415 

emarginatus, Anchistropus 43*, 49*, 53, 


54*, 100, 117, 143, 145, 146, 154, 157, 
199, 329, 333, 334*, 335* 

entzi, Pleuroxus trigonellus 226, 231 

esocirostris, Alona 444 

estonica, Alona 361 

eucostata, Alona 349 

eureticulata, Dunhevedia crassa 320, 322 

Euryalona 3, 118, 160*, 201, 336, 337 487, 
491, 493, 497, 498, 502 

Euryalona annandalei, 1908 

E. brasiliensis 156, 498, 500*, 501 

. colletti 157 

. fasciculata 156, 157, 498, 500*, 501 

. occidentalis 43*, 51*, 53, 156, 157, 498 

. orientalis 80, 86*, 156, 200, 497, 498*, 

499*, 500* 

E. tenuicaudis 496 

Eurycereidae 3, 197, 202 

Euryeerciriae 3, 33, 53, 68, 72, 75, 76*, 
93, 95*, 97. 98, 108, 156—159, 160*, 
198, 201, 202, 216 

Eurycercus 3, 4, 14, 18, 19, 25, 33, 36, 
40, 48, 55, 60, 72, 75, 78, 80, 92, 93, 
108, 109, 114, 116, 127, 158, 159, 160*, 
197, 204, 202, 203, 242, 215, 449, 458 

Eurycercus cooki 219 

E. cunnighami 212 

E. glacialis 32*, 34*, 36, 38*, 40, 41*, 
42*, 53, 82*, 93*, 101, 104, 108, 120, 
130, 142, 154, 155, 157, 158, 198, 203, 
205*, 207*, 208, 209*, 210* 

E. lamellatus 14, 16*, 17*, 18*, 25, 26*, 
27*, 30*, 34*, 34*, 35*, 36, 38*, 40, 
41, 42*, 43*, 45*—47*, 48, 53*—55*, 
56, 57*, 59, 60*—62*, 63, 69*—71*, 72, 
75, 76, 78*, 80, 841, 82*, 88*, 94, 95, 
98—101, 102*, 104, 107—112*, 113, 
114*, 115—117, 120, 121*, 123*, 124, 
126, 127, 128*, 130, 134, 134—136, 
138—140, 142—146, 148, 149* , 151* 
152—159, 161, 198, 203, 204*—207*, 
212 

E. lamellatus minuta 158, 203 

E. polyodontus 60, 75, 158, 198, 203, 240, 

E 

K 


coHesmes ta} 


211*, 212 
. polyodontus var. goplanus 212 
. spinosus 212 

eurynotus, Chydorus 85*, 156, 157, 277— 
279, 306 

eurynotus, Chydorus eurynotus 199, 306, 
307*, 308* 

Evadne 109 

excisa, Alonella 15*, 19, 48, 53, 59, 63, 
65*, 75, 77*, 91, 101, 109, 1415, 120, 
123*, 124, 129, 138, 139, 143, 144, 
146, 153, 154, 156, 157, 201, 258, 259, 
260 

excisa, Alonella excisa 84*, 104*, 198, 
260, 261*, 262* 

excisus, Lynceus 258, 260 

excisus, Pleuroxus 260 

exigua, Alonella 65*, 68*, 120, 129, 138, 
ee 152, 153, 156, 157, 259, 260, 263, 
26 

exigua, Alonella exigua 198, 262*, 263, 
264*, 265*, 266 

exiguus, Lynceus 258, 260, 266 

exiguus, Pleuroxus 260, 266 

eximia, Alona 339, 390* 

exspinosus, Simocephalus 99, 


138, 139 
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falcata, Alona 258 

falcata, Rhynchotalona 14, 16*, 17*, 56*, 
US, Wo; th0, Os OSs We, MOS, Wb 
109, 116, 129, 140, 152, 154, 157, 200, 
201, 488* 489*, 490*, 494 

falcatus, Harporhynchus 490 

falcatus, Leptorhynchus 490 

falcatus, Lynceus 490 

fasciculata, Alona 157, 339, 377, 379*, 498 

fasciculata, Euryalona 156, 500*, 501 

faviformis, Chydorus 278, 313, 314* 

favosa, Chydorus sphaericus 287 

fennicaudis, Alona 493 

fennicus, Camptocercus 22*, 154, 429, 
434*, 435*, 436 

fimbriata, Leydigia 154, 450, 463, 465* 

fitzpatricki, Alonella 271 

flavescens, Chydorus 306 

fieyi, Propleuroxus 216, 217* 

frigida, Acroperus harpae 409 

frontosa, Limnosida 138 

fukrmanni, Peracantha 250 

fuhrmanni, Pleuroxus similis 234 

fulcata, Alona 340 


gajewskajae, Kozhowia 152, 154, 200, 420, 
424, 425*—427*, 428 

ganapati, Indialona 155, 501, 502* 

gauthieri, Alona 497 

gibbus, Chydorus 40, 48, 75, 76, 77*, 78, 
80, 85*, 89*, 98, 99, 101, 105*, 109, 
141, 115, 134, 137—140, 142, 143, 152, 
154, 157, 199, 250, 277—279, 297%, 
298, 299*, 300* 

gibsoni, Chydorus 318 

glaber, Pleuroxus 241 

glaber, Rhypophilus 241 

glabra, Alona 377 

glacialis, Alona 395 

glacialis, Eurycercus 32*, 34*, 36, 38*, 40, 
41%, (42%. 153. 82*,, 93%. 101) 104 108: 
120, 130, 142, 154—158, 198, 203, 205*, 
207*, 208, 209*, 210* 

globiformis, Chydorus 329 

globosus, Chydorus 329 

globosus, Lynceus 329 

globosus, Pseudochydorus 15*, 18, 36%, 
LO. CBS. ANC. a, Oe) Oil, 1B) 
77*, 80, 81, 85*, 95, 99, 108, 111, 115, 
117, 120, 124, 130, 133, 136, 138, 144, 
145, 153, 154, 156, 157, 161, 279, 328 

globosus, Pseudochydorus globosus, 19, 
79, 89*, 97*, 105*, 425*; 199, 313%, 
S94). SR, SSO. SBE 

globulosa, Alona 504 

globulosa, Alonella 259, 504, 506 

elopuresa Indialona 29*, 156, 200, 502, 
0 

globulosa, Indialona globulosa, 503*, 504* 

godeti, Chydorus 156, 278, 317*, 318 

goplana, Alonella excisa 274 

goplana, Ozxyurella 497 

goplanus, Eurycercus polyodontus 212 

gracilis, Pleuroxus 234 

grandis, Chydorus piger 294 

grandis, Chydorus thienemanni 294 

granulata, Alonella 259, 266, 268* 

Graptoleberis 3, 4, 18, 53, 98, 99, 158, 
160*, 336, 337, 443 


ee 


testudinaria 15*, 16*, 28*, 48, 53*, 
55, 59, 75, 78*, 88*, 91, 92*, 94, 98— 
LOA SMOG ES MOSS eae ed lil Or 
ABA OwMeO tM OO maw oma ommioon 
154, 157, 158, 200, 443, 444 
. testudinaria occidentalis 444, 446, 447* 
. testudinaria orientalis 444, 448*, 449 
. testudinaria pannonica 444, 448*, 449 
. testudinaria slovenica 444, 446, 447* 
. testudinaria testudinaria 51, 444, 445*, 
446*, 447* 
. wojnowiensis 449 
wojnowiensis var. 
griseus, Lynceus 273 
griseus, Pleuroxus 266 
guttata, Alona 15*, 65*, 69*, 79*, 115, 
132*, 136, 138, 139, 142, 143, 146, 
147, 152—154, 339, 340, 348, 363, 379 
guttata, Alona guttata 18*, 152, 380, 381* 
guttatus, Lynceus 380, 382 


AA AARAA 


anacanthina 449 


hamatus, Pleuroxus 156, 157, 219—221, 
226, 238, 240 

hamatus, Pleuroxus hamatus 84*, 240*, 
241, 242* 

hamulatus, Pleuroxus 242 

hardingi, Alona 155, 430, 395, 396 * 

harpae, Acroperus 15*, 17*, 28*, 40, 44*, 
45*, 48, 53, 54*, 55, 59—61, 67, 67, 
102, Wes Wa, 705° 7S, TOF, Bile, oe, 
91, 94, 95, 96*, 98, 99—1014, 104, 105*, 
106*, 109, 110, 1141, 142*, 113, 114*, 
AA 5 — ASS AMO Fe A 2ON M24 ee 2OR 1283 


129), 132%. 433, 1353) 156.6158 — 140) 
142—144, 146, 147*, 148, 152, 1953, 
156, 157—159, 161, 199, 400—402, 


403, 404*, 408*, 415 

harpae, Acroperus harpae 403 

Harporhynchus 3, 4, 490 

Harporhynchus falcatus 490 

harpularia, Alona 155, 338, 346, 347* 

hastatus, Pleurorus 3, 233 

hastirostris, Pleuroxus 219, 225* 

herrmanni, Chydorus 155, 156, 278, 279, 
290, 292*, 293* 

hispanica, Alonella 266 

holdeni, Alona 155, 338, 359, 361* 

Holopedidae 68, 196 

hyalina, Daphnia 139 

hybridus, Chydorus 110, 154, 196, 277— 
299, 304*, 305*, 306, 316 


theringi, Alona 361 

iheringi, Alona davidi 367*, 368, 369*, 
370* 

Ilyocryptus 38, 98 

Ilyocryptus sordidus 42* 

incertus, Pleuroxus laevis 233, 234, 263* 

Indialona 18, 160*, 336, 337, 501,502 

Indialona annandalei 502* 

I. ganapati 155, 501, 502* 

I. globulosa 29*, 156, 200, 502, 504 

I. globulosa globulosa 503 504* 

I. globulosa insuleata 504, 505, 506* 

I. macronyx 502, 504*, 505, 506* 

inermis, Alona 339, 371, 372*, 444 

inermis, Pleurorus 221 

infusorius, Monoculus 279 

inkiti, Alona 19, 340, 391, 392* 

inornata, Alona 348 
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inreticulata, Alona 339 340, 
insculptus, Pleuroxus 258 
insigniter, Pleuroxus 233 
insulcata, Alonella sculpta 506 
insulcata, Indialona globulosa 504, 505 
506* 
intermedia, Alona 348, 349, 475 
intermedia, Alona intermedia 475 
intermedia, Biapertura 41, 45*, 46*, 48, 
95, 97*, 142, 153, 154, 466, 475, 476* 
intermedia, Biapertura intermedia 475, 
476* 
intermedius, Acroperus 415 


ipojucae, Leydigia 156, 450, 463, 465* 


377, 379* 


jamaliensis, Acroperus elongaus 415 
jamaliensis, Alonopsis elongata 415 
jugosa, Alonella 156, 259, 271* 
jugosus, Chydorus 271 


kallipigos, Chydorus 275, 309, 310* 

karelica, Alona 154, 339, 340, 387*, 388, 
389* 

karelica, Alona rectangula 388 

karua, Alonella 259, 479 

karua, Biapertura 79*, 95, 154—156, 200, 
466, 477*, 478*, 479* 

kendallensis, Alona 156, 200, 466 

kendallensis, Biapertura 200, 466, 473*, 
474 

kijoviensis, Pleuroxus 

kijoviensis, Rhypophilus 258 

kijowiensis, Pleuroxus 258 

kindti, Leptodora 68 

kingi, Scapholeberis 142 

Kingia 212 

Kingia cunninghami 212 

K. spinosa 212 

kozhowi, Kozhowia, 152—154, 420, 428* 

Kozhowia 152, 160*, 336, 420 

Kozhowia baicalensis 152—154, 200, 420, 
421*, 422*, 423, 426* 

K. brevidentata 154, 420, 426*, 427, 428 

K. gajewskajae 152, 154, 200, 420, 424, 
425*, 426*, 427*, 428 

K. kozhowi 152—154, 420, 428* 

K. primigenia 152, 154, 420, 422*, 423, 
426* 

kromanensis, Alonella rostrata 274 

Kromanensis, Monospilus 506 

kulezynskii, Alonella 260 

Kurzia, 3, 4, 72, 99, 160*, 336, 337, 396, 
397 

Kurzia latissima 80, 119*, 156, 157, 
200, 396*, 397*, 398* 

K. longirostris 61, 86*, 94*, 96, 156, 
200, 397, 398*, 399*,. 400* 

K. nalibokiana 400 

K. polonica 400 

K. yunnanensis 400 


labrosa, Alona, 152—154, 199, 340, 393, 
394* 


lacustris, Alona 395 

lacustris, Lynceus 415 

ladacensis, Alona 395 

laevis, Alona glacialis 395 

laevis, Chydorus barroisi 301, 304* 
laevis, Leydigia 156, 157, 450, 457*, 458* 
laevis, Lynceus 233 


laevis, Pleuroxus 49*, 53, 55, 63, 64*, 
1385 9139; 14259 LoGs tore O6en 24s 
219, 220, 233, 234* 

laevis, Pleuroxus laevis 233, 235*, 236%, 
304 

lamellatus, Eurycercus 14, 16*—18*, 25, 
20", 21%, 30 = alottao4t oo Ose 
40, 41, 42*—47*, 48, 53—57*, 59, 
60 — 62% 635) 69a 25 onde 
78*, 80, 81, 82*, 88*, 94, 95, 98—101, 
102*, 104, 107—111, 112*, 113*, 114*, 
115—117, 120, 121*, 123*, 124, 126, 
1127, 128*, 130; 131134 1367.138— 
140, 142—146, 148, 149*, 154*, 152— 
154, 156—159, 161, 198, 203, 204*— 
207*, 242 

lamellatus, Lynceus 208 

Landea 3, 4, 319 

lateralis,.Acrokurzia 324, 442 

laticaudata, Ceriodaphnia 138 

laticaudatus, Lynceus 203 

laticaucatue, Pleuroxus aduncus 221 224*, 
225 

laticornis, Chydorus parvus 344 

laticornis, Macrothrix 38, 60, 138 

latifrons, Chydorus 318 

latirostris, Camptocercus 438 

latissima, Kurzia 80, 119*, 
200, 396*, 397, 398* 

latissima, Alonopsis 401 

Lathonura 38 

Lathonura rectirostris 138 

Latona setifera 72 

latus, Chydorus 142, 290 

latus, Chydorus sphaericus 109, 280, 282, 
284*, 285* 

leei, Alonella 271 

lencoranica, Camptocercus rectirostris 443 

leonardi, Chydorus 279, 280 

leonardi, Chydorus sphaericus 287 

leopolitana, Leydigia leydigi 465 

Leopolitana, Leydigia quadrangularis 465 

lepida, Alona 340 

Leptodora 109 

Leptodora kindti 68 

Leptodoridae 196 

Leptorhynchus 490 

Leptorhynchus falcatus 490 

L. rostratus 273 

letourneuxi, Chydorus 254 

letourneuxi, Pleuroxus 77*, 83*, 154, 
155, 198, 219, 220, 250*,. 251; (253% 
254* 

leucocephalus, Acroperus 403 

leucocephalus, Lynceus 403 

leydigi, Leydigia 17*, 19*, 25, 26*, 28%, 
33"), OO*, 09.) 00, (O25 ion Oe im ouiae 
2a) Se oss 1 On 23k Zane oie 
138, 142, 143, 145, 147, 152—154, 
156, 157, 200, 427*, 449, 450, 451*— 
453*, 465 

Leydigia 3, 4, 14, 18, 25, 59, 72, 80, 91, 
95, 99, 128, 146, 159, 166*, 204, 336, 
337, 391, 449 

Leydigia acanthocercoides 28*, 55, 121*, 
143, 153, 156, 157, 450, 457*, 458; 
459*, 460 

L. africana 460 

L. australis 53*, 80, 87*, 91*, 200, 157, 
450, 461*, 462, 464* 


156, 157, 
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L. australis australis 463 

. australis ceylonica 463, 465* 

. balatonica 465 

. Ciliata 87*, 157, 200, 450, 454, 455*, 
456*, 457* 

. fimbriata 154, 450, 463, 465* 

. ipojucae 156, 450, 463, 465* 

. laevis 156, 157, 450, 457*, 458* 

elevaicioni* A9*.. 2a, 26*%,.528%,.130: 

Re, HO, G8, WO, G2, Va, 745 Sy G2, 

O73, Oe, M01, Wee, ee sleiar asty 

142, 143, 145, 147, 152—154, 156, 

157, 200, 427*, 449, 450, 451*—453*, 

465 

leydigi var. leopolitana 465 

. leydigi var. wojnowiensis 465 

. Macrodonta 155, 449, 454, 455* 

macrodonta louisi 454, 455* 

. Macrodonta macrodonta 454 

microps 155, 450, 460* 

propingua 156, 450, 460, 461* 

propinqua var. ciliata 454 

quadrangularis var. Leopolitana 465 

quadrangularis var. Wojnowiensis 465 

quadridentata 479 

schubarti 156, 450, 462* 

. striata 454 

trichura 154, 450, 462* 

trispinosa 450 

leydigii, Alona 450 

leydigioides, Lynceus 346 

Leydigiopsis 3, 156, 160*, 336, 337, 491, 
509 


[Me Me Net jeSlealea) 


Slolslals lala also) als) al as 


Leydigiopsis brevirostris 28*, 156, 5114, 
ol2* 

L. curvirostris 53*, 80, 156, 157, 200, 
509, 510*, 541, 512* 

L. megalops 156, 509, 541, 5412* 

L. ornata 156, 541, 512*, 513* 

lilljeborgi, Camptocercus 17*, 19*, 23*, 
G3 At TAG OS*) Wie mlOl sok. 
94, 96*, 98, 100, 113, 120, 138, 139, 
142, 154, 157, 200, 429, 438, 443 

lilljeborgi, Camptocercus lilljeborgi 437*, 
438, 439*, 440* 

Limnosida frontosa 138 

lindbergi, Oxyurella 497 

lineata, Alona 348, 352, 371 

lineatus, Lynceus 346 

lineolata, Alonella 156, 259, 269*, 270 

lithuanica, Oxyurella 497 

tomnicki, Alonopsis 401, 497 

longicaudis, Oxyurella 95, 97*, 154, 156, 
491, 494*, 495*, 496 

longinqua, Biapertura 466, 474* 

longirostris, Alona 474 

longirostris, Bosmina 110, 138 

longirostris, Kurzia, 61, 86*, 94*, 
156, 200, 397, 398*, 399*, 400* 

longispina, Daphnia 76, 80, 93, 99, 110, 
138 


96, 


longispina, Daphnia lonispina 94 

louisi, Leydigia, macrodonta 454, 455* 

ludwinovianus, Chydorus ovalis 318 

Lynceidae 3 

Lynceinae 4, 197 

Lyncopleurozinae 4 

IOTEIS By 45 PUR, NG 22 2205" Pi 
BIS Bi, BU, AO, ile,  BPADE MBB, 
340, 372, 377, 396, 400, 401, 403, 


415, 443, 449, 458, 467, 477, 493, 506 
L. aculeatus 266 
L. affinis’ 467 
L. barbatus 294 
lynceus, Chydorus 280 
costatus 274 
elongatus 415 
excisus 208, 260 
exiguus 258, 260, 266 
. falcatus 490 
globosus 329 
griseus 273 
guttatus 380, 382 
guttatus var. parvula 380 
lacustris 415 
. laevis 233 
lamellatus 208 
. laticaudatus 203 
leucocephalus 403 
. lineatus 346 
macrourus 430 
macrourus 415, 438, 443 
macrurus 401 
nanus 260, 266 
Nargielewiczii 273 
personatus 244 
. piasti 271 
quadrangularis 450, 467 
rectangulus 346 
rectangulus var. leydigioides 346 
rectangulus var. pulchra 3052 
reticulatus 444 
rostratus 208, 273 
rostratus var. Kromanensis 271 
striatus 403 
tenuirostris 329, 506 
testudinarius 444 
trigonellus 226 
truncatus 250 
uncinatus 241 


macrocopa, Alona 13%, 
356, 357* 

macrocopa, Moina 110 

macrodonta, Leydigia 155, 449, 454, 455* 

macrodonta, Leydigia macrodonta 454 

macronyx, Indialona 502, 505, 506* 

macrops, Alona 340 

macrops, Dadaya 40, 56*, 80, 81, 83*, 
91, 132, 154, 156, 199, 324, 326*, 
YA 5 Graal 

macrorhyncha, Alona 396 

Macrothricidae 3, 38, 60, 72, 73, 98, 134, 
IB, says BS) 

Macrothrix 3, 38, 75, 101, 130, 131 

Macrothrix laticornis 38, 60, 134 

macrourus, Camptocercus 438, 443 

macrourus, Lynceus 415, 438, 443 

macrurus, Camptocercus 3443 

macrurus, Lynceus 401, 430 

maduensis, Acroperus harpae 420 

magna, Daphnia 75, 99, 100, 104, 142 

makaliensis, Pleuroxus aduncus 224 

mascula, Alona 395 

media, Alonopsis 397 

megalops; Leydigiopsis 156, 509, 511, 
1 % 


microps, Leydigia 155, 450, 460* 
microtata, Alona 156, 340, 391, 392* 
milleri, Alona 95, 154, 339, 371, 372* 


BREE SSE SSE SSE SOE SOE SOE SSE ESE SS 


156, 338, 348, 
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minor, Alona intermedia 475 

minor, Biapetura intermedia 475, 476* 

minor, Anchistropus 100, 154, 333, 335* 

minor, Chydorus 279, 280 

minuta, Alona 380 

minuta, Eurycercus lamellatus, 

minutus, Chydorus 318 

miraticensis, Alonella excisa 271 

mixtus, Chydorus 294 

modesta, Alona 395 

Moina 124 

Moina macrocops 110 

Moinidae 68, 77, 196 

monacantha, Alona 154, 
356, 359, 396 

monacantha, Alona monacantha 358%, 
309 

monacantha, Alona rectangula 359 

moniezi, Alona 395 

Monoculus 203, 217, 226, 250, 277, 280, 
337, 340 

Monoculus aduncus 2214 

M. infusorius 279 

M. striatus 403 

M. truncatus 250 

Monospilinae 4 

Monospilus 3, 4, 18, 53, 59, 76, 80, 96, 
113, 4116, 146, 158, 160*, 336, 337, 
505 

Monospilus dispar 16*, 24*, 25*, 56%, 
72, 75, 76, 80, 88*, 92*, 98, 99, 104, 
106*, 109, 141, 145, 146, 118*, 129, 
134, 137, 138, 140, 142, 143, 145, 
146, 192, 153, 156, 4157, 200, 204, 
505, 506*, 507*, 508*, 509 

M. Kromanensis 506 

M. Switezianus 509 

morotei, Pleuroxus 221 

mucronata, Scapholeberis 138 

milleri, Alona 3479 

mutica, Alonella exigua 263, 266 

mss Chydorus sphaericus 280, 286*, 
87 


158, 203 


156, 338, 340, 


nalibokiana, Alona inornata 395 

nalibokiana, Coronatella inornata 396 

nalibokiana, Kurzia 400 

nana, Alonella 49, 55, 140, 142, 143, 146, 
152, 153, 156, 157, 198, 259, 260, 266, 
267*, 268* 

nanus, Acroperus 258, 266 

nanus, Lynceus 260, 266 

nanus, Pleuroxus 266 

nargielewiczii, Lynceus 273 

nasuta, Alonella 259, 269*, 270 

nasutus, Pleurozus 258 

neglecta, Alona 475 

neglectus, Acroperus 403, 408*, 409, 410* 

neglectus, Acroperus harpae 409 

neumanni, Alonella 273 

nielseni, Pleuroxus 252 

nitidula, Alonella 259, 297 

nitidulus, Chydorus 278, 297* 

nitidus, Chydorus sphaericus 280, 
288* 

nodulosa, Chydorus piger 294, 295, 

nomeralis, Chydorus 306 

novae-zealandiae, Alona rectangula 
93*, 348, 352, 353*, 354* 


287, 
296% 
13*, 


oblonga, Alona 467 

obtusirostris, Pleurorus 254 

occidentalis, Euryalona 43*, 51*, 53, 156, 
157, 498 

occidentalis, Graptoleberis 
444, 446, 447* 

ocellata, Dadaya 326 

Odontalona 491, 493, 496 


testudinaria 


odontoplax, Dunhevedia 26*, 156, 319, 
322*, 323*, 324 
oklahomensis, Camptocercus 154, 157, 


429, 442*, 443 

Ophryoxus 38, 98 

orbicularis, Saycia 242, 215 

orientalis, Alonopsis 498 

orientalis, Euryalona 80, 86*, 156, 200, 
497, 498*, 499*, 500* 

orientalis, Graptoleberis testudinaris 444, 
448*, 449 

ornata, Alona 472 

ornata, Alona affinis 472 

ornata, Biapertura affinis 
471*, 472 

ornata, Alona intermedia 389 

ornata, Alona rectangula 389 

ornate Leydigiopsis 156, 5141, 512*, 
13* 


343*, 367, 


ornatus, Pleuroxus 226 

Ostracoda 135, 137 

ovalis, Chydorus 53, 108, 142, 143, 145, 
157, 199, 278, 279, 290, 291*, 292* 

ovata, Alona 395 

Oxyurella 3, 4, 18, 160*, 204, 336, 337, 
401, 491 

Oxyurella ciliata 491, 493, 494* 


O. goplana 497 

O. lindbergi 497 

O. lithuanica 497 

O. longicaudis 96, 97* 154, 156, 491, 
494*, 495*, 496 

O. singalensis 19, 28*, 156, 157, 200, 491, 
493, 494*—496*, 497* 

©. tenuicaudis 16*, 419*, 26*, 28*, 53*; 
79, 109%, 86", 95) 97") 447122" oe 
138, 142, 143, 144, 154, 157, 200, 201, 
491, 492*, 493, 494* 

O. tenuicaudis var. polonica 497 

O. wallaciana 156, 493, 495*, 496 

pamirensis, Cornuella 219 


pamirensis, Pleuroxus 14, 77*, 219, 220, 
255, 256*, 257* 
pannonica, Graptoleberis 
444, 448*, 449 
paradozus, Chydorus 329 
Paralona 277 
Paralona thienemanni 294 
Paralonella 259 
Parophyoxus 38, 98 
parva, Alona 156, 340, 391, 392* 
parvula, Alona guttata 380, 3841* 
parvus, Chydorus 156, 278, 279, 311 
parvusl Chydorus parvus 308*, 310*, 
314* 


testudinaria 


parvus, Chydorus sphaericus 314 

patagonica, Alona cambouei 373 

patagonicus, Chydorus sphaericus 279, 280, 
283* 


pavesii, Camptocercus australis 436 


640 


pectinatus, Chydorus, sphaericus 19*, 280, 
282, 283*, 284* 
pediculus, Polyphemus 136, 137, 138 
Peracantha 3, 4, 197, 217, 218, 233, 258 
P. brevirostris 252 
P. fuhrmanni 250 
P. truncata 219, 250 
Peratacantha 219, 250 
Peratacantha truncata 250 
personatus, Lynceus 241 
personatus, Pleurorus 3, 241, 247 
personatus, Rhypophilus 241 
perspique, Chydorus piger nodulosa 295 
phyntonicus, Chydorus 154, 155, 278, 
331, 304* 
Phryzura 337, 373 
Phryzura rectirostris 66*, 371, 373 
piasti, Alonella 2714 
piasti, Lynceus 274 
piger, Chydorus 98, 145, 152, 153, 156, 
157, 277—279, 292*, 294 
piger, Chydorus piger 294, 295*, 296* 
pigroides, Chydorus 154, 157, 288, 279, 
293*, 294 
pithyusus, Pleuroxus laevis 233, 234, 236* 
Pleuroxalonella 258 
Pleuroxinae 3, 4 
Pleuroxus 3, 4, 14, 36, 40, 53, 76, 92, 
109, 144, 124, 128, 146, 4160* 197, 
201, 215, 216, 217, 218, 219, 255, 258, 
PIR, BU 
Pleurorus aculeatus 266 
P. aduncoides 257 
P. aduncus 15*, 19, 35*, 36, 48, 59, 61, 
62*, 66*, 75, 77*, 80, 93, 99, 100, 103, 
OAS 08, sie ale}, ales sll W240). 
127, 132%, 134, 136, 138, 139, . 142, 
144, 145, 148, 154, 157, 161, 198, 
DN. ONS, BO. re), Ail. Ae week. 
. aduncus aduncus 83*, 89*, 97*, 125*, 
Ped De, Dea 
. aduncus caelatus 2214 
. aduncus laticaudatus 221, 224*, 225 
. aduncus var. makaliensis 221 
. aduncus transcaucasicus 221, 224*, 225 
. affinis 257 
armatus 2957 
assimilis 233 
australis 231 
bairdi 247 
. bairdii 226 
. balatonicus 241, 246, 247 
. barroisi 301 
bartenevi 257 
caca 219, 220, 255, 256* 
. chappuisi 242, 259 
. converus 247, 248 
. csikiit 226 
denticulatus 55, 145, 156, 157, 249, 
220 229%. 2ohooe 
. excisus 260 
. exiguus 260, 266 
glaber 241 
. gracilis 234 
. griseus 266 
hamatus 156, 157, 219, 220, 221, 226, 
238 
. hamatus hamatus 84*, 240*, 241, 242° 
. hamatus vulcanicus 84%, 241* 
hamulatus 242 


WUD Dey yw yy DovyvUyyyyyyyUUUy UD 


Dryer tyty 


ys} elas|tnoqe}ias) 


Deas Deytyt Dey Worse tty Wty ryt 


. truncatus 15*, 


. hastatus, 3, 233, 238 
. hastirostris 219, 225* 
. inermis 224 


insculptus 258 


. insigniter 233 


kijowiensis 258 

laevis 49*, 53, 55, 63, 64*, 138, 139, 
142, 156, 157, 198, 217, 220, 233, 234* 
laevis incertus 233, 234, 236* 

laevis laevis 233, 235*, 236* 

laevis pihyusus 233, 234, 236* 
letourneuxi 77*, 83*, 154, 155, 198, 
219, 220, 251*, 253*, 254% 


. morotei 221 


nanus 266 
nasutus 258 


. nielseni 252 
. obtusirostris 254 
. ornatus 226 


pamirensis, 14, 77*, 219, 220, 255, 
206*, 257* 


. personatus, 3, 242, 247 
- procurvatus 252 


procurvus 15*, 157, 219, 220, 251%, 
252* 


puteanus 258 


. reticulatus 270 


retrocurvatus 258 


. scopulifer 221 
. scopuliferus 224 


se 84*, 198572195) 226," 229*, 230*; 
31 


. similis var. fuhrmanni 231 
. sinkiangensis 233 

. straminius 258 
. striatoides 241 
. Striatus 15*, 


16*, 40, 48*, 52, 61, 
G2E 10%) 1s Od mOonamo +d OO, LOA, 
NO 5 AOD), stile, ale Auge AS a7, 
128, 138, 139, 144, 148, 156, 157, 161, 
198, 217, 218—220, 234 


. tenuispinosus 258 
. ternispinosus 258 


toumodensis 155, 219, 2341, 232* 


. transversus 266 
. transylvanus 266 


. trigonellus 12, 16*, 


28*, 40, 48*, 53, 
59, 62, 63*, 65*, 71*, 75, 77*, 94, 
400, 101, 109, 1144—116, 119*, 138, 
139, 143, 145, 146, 147*, 148, 153, 
156, 157, 161, 198, 247, 219, 220, 221, 
225, 226, 227 


. trigonellus brevicornis 226, 230* 

. trigonellus brevirostris 226 

. trigonellus entzi 226, 231 

. trigonellus trigonellus 83*, 89*, 103%, 


226, 227*—229* 

Ah Bera. Globe ess4 
40*, 41*, 48*, 53, 55, 59, 61, 63, 66*, 
7/5 Uy tes Wied, Cy Cilatseias Wil, BP. 
94, 95, 99, 100, 109, 111, 113—117, 
120, 122*, 124, 127, 128, 134, 136, 138, 
140, 143—146, 148, 152—154, 157, 
161, 201, 217—220, 248, 254 


P. truncatus brevirostris 248, 252 


ay 
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. truncatus poppei 2950 
. truncatus truncatus 89*, 103*, 141%, 


127*, 139, 198, 248, 249*, 250*, 251*, 252 


P. tusnadiensis 266 
IP, wineries Wey, Moe Bre, Ae aS 
(ey (Gy Ws, 1S; COs BS Oils OR On, 
1045 A095 Ado, 119%, 1384s 138551405 
VAD. VS AI IAG), IGG} AIGA, SIGS, 
IC AY, B®, 219, 220, BaIes> 244i. 
243* —247* 
. uncinatus var. balatonicus 247 
. uncinatus var. deflera 242 
. unidens 234 
. wittsteini 224 
plumatus, Chydorus sphaericus 280, 286* 
podagra, Dunhevedia 319, 324, 325* 
Podon 109 
Podonidae 196 
polonica, Kurzia 300 
polonica, Oxyurella tenuicaudis 497 
polonica, Rhynchotalona 494 
polyodontus, Camptocercus 443 
polyodontus, Eurycercus 60, 75, 
198, 203, 210, 2411*, 212 
Polyphemidae 135, 137, 159, 196 
Polyphemus pediculus, 136, 137, 138 
poppei, Alona 338, 344*, 345*, 346 
poppei, Chydorus 110, 277, 278, 299, 304*, 
305, 306 
poppei, Pleuroxus truncatus 250 
porrecta, Alona 395 
primigenia, Kozhowia 152, 154, 420, 422*, 
423, 426* 
procurvatus, Pleuroxus 252 
procurvus, Pleuroxus 15*, 157, 248, 220, 
Zollts 252* 
propinqua, Leydigia 156, 450, 460, 461* 
Propleuroxus 160*, 216 
Propleuroxus freyi 216, 217* 
protzi, Alona 14, 70*, 154, 339, 382, 386 
protzi, Alona protzi 384*, 386* 
Pseudalona 395, 397, 398 
pseudanodonta, Alona 340, 390 
pseudanodonta, Alona pseudanodonta 390, 
391 
Pseudochydorus 160*, 215, 216, 328 
Pseudochydorus globosus 15*, 18, 36%, 
UV, PBe. As OB Dlg Oey Wily Wi.) U0 
SO), ile ei, Oo, OO. AOE alata, wl, slalZ/, 
120, 124, 130, 133, 136, 138, 144, 145, 
NEB, WAS EO. MIB, MOS Bie) ayAs. 
329 
P. globosus caelatus 329 
P. globosus globosus 19, 75, 89*, 97%, 
105*, 125*, 199, 313, 329, 330*—332* 
pseudopulchra, Alona rectangula 348 
pseudoverrucosa, Biapertura 466, 480 
pseudoverrucosa, Biapertura pseudover- 
rucosa 480, 481* 
pubescens, Chydorus 311 
pulchella, Alona 143, 339, 373, 375*, 
376, 377 
pulchella, Alonella, 259, 263* 
pulchella, Ceriodaphnia 132 
pulchra, Alona 348, 352 
pulchra, Alona rectangula 348, 352, 354* 
pulchra, Lynceus rectangulus 352 
pulex, Daphnia 93, 110, 138, 139, 145 
punctata, Alona davidi 65*, 368, 370, 
a PA 
punctata, Alonella 368, 370 
punctatus, Chydorus 287 
punctatus, Chydorus sphaericus coelatus 287 


Tey ey 


158, 


puteanus, Pleuroxus 258 
Pygmaea, Alona 258, 266 


quadrangula, Ceriodaphnia 80, 132 

quadrangularis, Alona 16*, 40, 51*, 56, 
58*, 63, 64*, 66*, 79*, 80, 81, 85%, 
91, 98, 104, 109, 114, 117, 122* 124, 
WAG, WS, Ast, AVA 1AS, a 18, 
156, 199, 2041, 337, 338, 340, 344*— 
344*, 402 

quadrangularis, Lynceus 450, 467 

quadridentata, Leydigia 479 


rectangula, Alona 50*, 53, 59, 79*, 94, 
105*,- 1455) 132* A338) 39s ne Ae 
153, 154, 156, 199, 338, 340, 346, 348, 
304, 376, 402, 475 

rectangula, Alona rectangula 90*, 
346, 347*, 348*, 349*, 350* 

rectangulus, Lynceus 346 

rectirostris, Camptocercus 15*, 24*, 29*, 
Bo, 30, O04, 40, AB age Bee Sh, 
633) 70*5 72, To; 79*, 805°87*%.93*..904- 
96; 98; 99; 106%, 109, Add 445 —Aei7e 
120, 133, 136, 138—140, 143—146, 
153, 156, 157, 200, 201, 429, 431*— 
433*, 443 

rectirostris, Camptocercus rectirostris 430, 
431*, 434* 

rectirostris, Phryrura 66*, 371, 373 

reiseri, Alona 359 

reticulata, Alona 444: 

reticulata, Alona guttata 380, 383* 

reticulata, Alonella 156, 259, 269*, 270 

reticulata, Ceriodaphnia 110, 138 

reticulatus, Chydorus 308 

reticulatus, Chydorus eurynotus 306, 308*, 
309* 


reticulatus, 


94*, 


Lynceus 444 

reticulatus, Pleuroxus 270 

retrocurvatus, Pleuroxus 258 

Rhynchotalona 14, 18, 80, 154, 158, 160*, 
336, 337, 489 

Rhynchotalona dentata 491 

R. falcata 16*, 17*, 56*, 78, 79*, 80, 91%, 
95, 97*, 101, 106*, 109, 116, 129, 140, 
152, 154, 157, 200, 201, 488*, 489%, 
490*, 494 

R. polonica 491 

R. rostrata 273 

R. rostrata var. tuberculata 273 

R. striata 491 

Rhypophilus 3, 4, 217, 248 

Rhypophilus glaber 241 

R. Kijoviensis 258 

R. personatus 241 

richardi, Alona rectangula 348, 349, 351* 

richardi, Alona richardi 349 

rigidicaudis, Biapertura 156, 200, 466, 
475, 477* 

robustus, Chydorus 311 

rostrata, Alonella 259 

rostrata, Disparalona 3, 31*, 42*, 48, 
UO Oey Oe), (ep, UU Gish tl), toi. Oil. 
99% 109% 114 115541295 134 espe oSe 
140, 142, 145, 146, 153, 156, 157, 197, 
204, 274. 2725. 273 

rostrata, Disparalona rostrata 37*, 39%, 
41*, 84*, 88*, 104*, 198, 273, 274%, 
219* 
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rostrata, Rhynchotalona 273 

rostratus, Leptorhynchus 273 

rostratus, Lynceus 258, 373 

rotunda, Ceriodaphnia 138, 139 

rotundus, Camptocercus 429, 438, 441* 

rugulosus, Chydorus 298 

rustica, Alona 199, 338, 340, 360, 365 

rustica, Alona rustica 358*, 361, 362*, 
363* 

rylovi, Chydorus 290 


sanguinea, Alona 114, 340 

sarasinorum, Alona 338, 343, 345* 

Sayeiedouesss, ow toon 160%5 204) 2125 
215 

Saycia cooki 28*—30*, 32*, 33, 30*, 
36, 39*, 46*, 48, 53, 72, 82*, 93, 108, 
127, dA, Mes, Wess, IOS AOS ZO. 
P74, Dileys,  aleAee 

S. orbicularis 212, 215 

Sayciinae 33, 53, 68, 72, 76, 108, 156, 158, 
NGOH, ASS 201% 202. 2112072116 

Scapholeberis aurita 138 

Scapholeberis kingi 142 

S. mucronata 138 

schiklejewi, Alona protzi 386, 387*, 388 

schubarti, Leydigia 156, 450, 462* 

scopulifer, Pleurorus 2214 

scopuliferus, Pleurorus 221 

sculpta, Alonella 504, 506 

serrata, Alona rectangula 348, 354*, 355 

serrata, Dunhevedia 19*, 36*, 37, 39%, 
80, 154, 199, 322*—323*, 324, 325* 

serratunguis, Camptocercus 434 

serratunguis, Camptocercus rectirostris 
430, 434 

setifera, Latona 72 

setiger, Crepidocercus 320 

setigera, Alona guttata 380, 383* 

setigera, Dunhevedia 320, 322, 324 

setosa, Alonella 260 

setosocaudata, Alona 152—154, 338, 340, 
ByARs S105) 

setulosa, Alona 339, 340, 376* 

Sida 68, 98 

Sida crystallina 42*, 80, 110, 138 

Sididae 25, 63, 68, 72, 93, 98, 109, 134, 136, 
137, 158, 159, 196 

siedleckii, Dunhevedia 320 

siklejevi, Camptocercus rectirostris 430, 
434 


sima, Daphnia 99 

similis, Alona 395 

similis, Camptocercus 443 

similis, Coronatella 396 

similis, Pleuroxus 84*, 198, 219, 226, 
229", 230*, 231 

Simocephalus 98, 99 

Simocephalus exspinosus 99, 138, 139 

S. vetulus 80, 99, 138, 139, 142 

S. vetulus vetulus 99 

simplex, Chydorus 224 

singalensis, Oxyurella 19, 28*, 156, 157, 
200, 491, 493, 494*—496*, 497*, 

sinkiangensis, Pleurorus 233 

Sinopleurozus 502 

sinuatus, Acroperus 403, 409, 410* 

slovenica, Graptoleberis testudinaria 444, 
446, 447* 

socors, Alona 395 


sordidus, Ilyocryptus 42* 

sphaericoides, Chydorus 280 

sphaericus, Chydorus 18*, 27*, 36*, 40, 
AA, 4S Ol, OS, Ha, GOR, 68, Of G72, 
Hil, We, U4 Tl, SO, Gilo BBE, aL 
89*, 97*, 98—100, 104, 105*,. 107% 
NOS, AOS, aS ISI) IG 412X0) 
aS A WIS), AT GIS “IBY Bi 
134, 136—148, 152—154, 157, 161, 
198, 201, 277, 278, 279, 328 

sphaericus, Chydorus sphaericus 152, 280, 
281*, 282* 

spinifera, Alona 467 

spinosa, Kingia 212 

spinosus, Eurycercus 212 

spinulosa, Alona guttata 380, 383* 

stagnalis, Alona 346 

straiat, Alonella 403 

straminius, Pleuroxus 258 

Streblocerus 38 

striatoides, Pleuroxus 242 

striata, Leydigia 454 

striata, Rhynchotalona 491 

striatus, Acroperus 403 

striatus, Chydorus 318 

striatus, Lynceus 403 

striatus, Monoculus 403 

striatus, Pleuroxus 15*, 16*, 40, 48*, 
Set, Gil, G2, 702, 772) Gil, cake. OA. 
100, 101, 102*, 109, 114, 115, 117, 126*, 
N22, A2Se A38e1 39144 4S elo Osedone 
164, 198, 247—219, 234, 237*—240* 

striolata, Alona 155, 338, 356, 358* 

subantarctica, Alona 156, 339, 388 

subantarctica, Alona bukobensis 388 

sulcata, Alona 340 

switeziana, AJona 395 

Switeziana, Alonopsis 420 

switezianus, Acroperus 420 

$witezianus, Monospilus 509 

syrenopolitana, Landea 324 

szczorsiana, Alonella excisa 274 


tenuicaudis, Euryalona 496 

tenuicaudis, Oxyurella 16*, 19*, 26%, 
DX. Be. oy UGH, los Oe, Oe al z 
122*, 124, 138, 142—144, 154, 157, 
200, 2041, 491, 492*, 493, 494* 

tenuirostris, Alona 397 

tenuirostris, Lynceus 329, 506 

tenuispinosus, Pleuroxus 258 

tenuissime, Chydorus piger nodulosa 295, 
296* 

ternispinosus, Pleurorus 258 

testudinaria, Alona 444 

testudinaria, Graptoleberis 15*, 16*, 28*, 
09), BSC. BG, G8), Jo, Ws ele, Qi CHM, 
94, 98—101, 106*, 109, 111, 115, 117, 
129, 134, 136, 138, 139, 142, 143, 146, 
153, 154, 157, 158, 200, 443, 444 

testudinaria, Graptoleberis, testudinaria 
51, 444, 445*—447* 

testudinarius, Lynceus 444 

thienemanni, Chydorus 294 

thienemani, Paralona 294 

titi, Acroperus 403, 419* 

titi, Alonopsis 401, 419 

toumodensis, Pleuroxus 155, 219, 231, 
232% 

tovelana, Alona affinis 471 
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transcaucasicus, Pleuroxus aduncus 221, 
224*, 225 

transilvanicus, Acroperus 403, 420 

transversa, Alona 266 

transversus, Pleuroxus 266 

transylvanus, Pleuroxus 266 

travassosi, Birgeia 291 

Tretocephala 160*, 336, 337, 401, 480, 
487 

Tretocephala ambigua 58*, 61, 79*, 86*, 
90*, 95, 121*, 154, 200, 402, 480, 482*, 
483*, 484*, 485*, 486*, 487 

T. colletti 154, 155, 484, 486*, 487*, 488* 

trichura, Leydigia 154, 450, 462* 

tridentata, Alona acuticostata 359 

tridentata, Alona monacantha 359, 360* 

tridentata, Alona rectangula 359 

tridentatus, Chydorus 301 

trigonellus, Lynceus 226 

trigonellus, Pleuroxus 12, 16*, 28*, 40, 
AX Hel, BS), GAs Wale, Oa, Wil, 77, 
94, 100, 101, 109, 114—116, 119*, 
138, 139, 143, 145, 146, 147*, 148, 
153) 156) 1575 A615 198) 247A 249% 2205 
DP PAA, PAD, ZU 

trigonellus, Pleuroxus trigonellus 83*, 
894 103% 4 2265) 220 225 229* 

trispinosa, Leydigia 450 

truncata, Peracantha 219, 250 

truncatus, Lynceus 250 

truncatus, Pleuroxus 15*, 27*, 35*, 36, 
Bik AQ Ale ASS Gr Gh), Oo, ils os) 
GO, Oa, OH To, 005 el, ile. cele, Sil, 
92, 94, 95, 99, 100, 109, 111, 1143— 
AAT 120 2 E24 AT 284s 
136, 138, 140, 143—146, 148, 152—154, 
457, 164, 201, 217—220, 248, 250, 251 

truncatus, Pleuroxus truncatus 89*, 103*, 
411*, 127*, 139, 198, 248, 249*, 250%, 
Zot ee2 Oo, 

tuberculata, Alona 348, 395 

tuberculata, Alona estonica 363 

tuberculata, Alona guttata 380, 
SOS MOO 

tuberculata, Alona glacialis 395 

tuberculata, Alona rustica 361, 363*, 364* 


382, 
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tuberculata, Disparalona rostrata 273, 276* 
tuberculata, Rhynchotalona rostrata 273 
tuberculatus, Chydorus 287 

turcomanica, Daphnia carinata 110 
tusnadiensis, Pleuroxus 266 


uncinatus, Camphocercus 87*, 93*, 420, 
435*, 436, 437* 

uncinatus, Lynceus 241 

uncinatus, Pleuroxus 15*, 16*, 27*, 49*, 
bs), (a, (oO, 70, Ue, GO, Ge, C7, Bl. 


Os, Ol WO, AOA, 1108), we, alg et 
134, 138, 140, 142, 143, 145, 146, 
les, alse “lay, OS, ily, 29, 220, 
227*, 241, 243*—247* 

unidens, Pleuroxus 234 

unispina, Alonella 156, 260, 268*, 271* 


unispinus, Chydorus 271 


variabilis, Daphnia 93 

ventricosus, Chydorus 278, 297*, 298, 314 

verrucosa, Alona 395, 480 

verrucosa, Biapertura pseudoverrucosa 13*, 
156, 479, 480, 481* 

vetulus, Simocephalus 80, 99, 138, 139, 142 

vetulus, Simocephalus vetulus 99 

virago, Alona 339, 365, 366* 

vulcanicus, Pleuroxus hamatus 84*, 241* 


wallaciana, Alona 496 

wallaciana, Oxyurella 156, 493, 495%, 
496 

weinecki, Alona 395 

weltneri, Alona 154, 339, 340, 365, 366*, 
367* 


welineri, Alona rectangula 3695 
whiteleggii, Alona 467 

wittsteini, Pleuroxus 221 

wojnowiensis, Acroperus 420 
wojnowiensis, Alonella excisa 271 
wojnowiensis, Graptoleberis 449 
wojnowiensis, Leydigia leydigi 465 
Wojnowiensis, Leydigia quadrangularis 465 


yunnanensis, Kurzia 400 
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